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s (57) Abstract: It is found that the assembly of polypeptides can be inhibited by altering an amino acid residue that forms the 
= interface between the polypeptides in the assembly into another amino acid residue having the same charge as that of the amino acid 
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:E+E3fe^S:fcMfcXB12 H#|(H39: E) + fcMfcXB12 L#((L38: Q) + fcMfcSB04 Lf*( 
L38:E , L44: EX 4:E+R$C'^:£MbXB12 H^(H39: E) + tMbXB12 L§|(L38: Q) 
+ tMbSB04 L§!(L38:E , L44: R\ 5:E+Kgfc^M: fcMbXB12 H#|(H39: E) + fcWb 
XB12 L§|(L38: Q) + fcWfcSB04 L#C(L38:E , L44: K), Mift^M^r— 13— 

[EU0]H39, L38*5J;tJ«L44©gfe3Ett#:i!:*5itS*@fiH4l!:ov ^TMLfc^^ 

LTV^o XB12 H^(H39)33j;t^SB04 L^(L38, L44)£$C^Wci— 

[g|ll]H39, L38^3j:TJ?L44CD^^^:#:^*5{t6FactorIXa^'^M"l4^oV>-C^ttL 

[|3l2]2a^m^^^^(VHl^VH2)^J:t^2a<D^Br^^(VLltVL2)Sr^ 
tfsc(Fv)2<Z>*^<0— M«r«^W^^-|g-efc5 0 (a)<D#|5£<Z>sc(Fv)2tt\ ^fcl, (b) 

[|E| 13]u2-wz4«^^Mtt#:T?fe5peakl ^peak2(D^^-^3^^n^h^^— ^ 
[|l|14]^^V^m^n^h^^-^j;«9^ilbfcpeakltpeak2(D-<^K-^:yt 0 
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[Ell5]u2-wz4(Z)1#^M > l4f*^efc ; 5peakltpeak2, ^itii|<Z)u2-wz4<Dsubtilisin^S 

o 

[Hll6]bivalent scFv^single chain antibody<Z)=f#3tO^V>^J:<9^C§subtilisin^^^ 
^©BV^^-To Bivalent scFvfl|jg©*§£\ ,&^Hofd£^ 

[E|17]u2-wz4(D#^^'l4#:-efe ; 5peakl^peak2, ^SItff(Du2-wz4(DSubtilisin(clj:5 

[g|18]MG10-GSTg!ll^SaSH^b^^-e»Mbfc^(Du2-wz4, Qfe^ffcvl, C« 
[019]u2-wz4. Bfe^ftCvh ^^^v3<D^^-^^^n-r|>^7^— <Dt£% t &Fl' 

o 

[H20]u2-wz4 N u2-wz4|fMpeakl, u2-wz4ffMpeak2, &^fov3<D^M 
[g|21]u2-wz4ft$^peakU u2-wz4*fMpeak2, &MWvl. $C&fcvZ<DZfvTT—& 
[022]u2-wz4^Mpeakl, u2-wz4*S^peak2, ^C^ffcvl, Sfc^ffcv3 OTPO#T=?^ 
[g|23]u2-wz4|tMpeakl, u2-wz4ffMpeak2, $t^i$vl, 3fc^{$v3<Z)DSC^If<7);j£ 
[El24]u2-wz4*t$^peakK u2-wz4*f$!|peak2, 3fc^f£vl. ^^f*v3(^^P3l^;#(C 
[|E|25]u2-wz4*tMpeakl, u2-wz4*t^peak2, e£^f£vK 3fe^f*v3(Z)»3t^(- 

o 

[|H26]tMk^S#Mtt^L^(tMtA69(hA69-PFL)/ fcMbB26 (hB26-PF)/th^B 
BA(hAL-AQ))(D^@?gtt^oV>-CMLfc^^L-CV^ 0 
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&M~efoZ> 0 i&lglSi^^-^o^Tf^ EU**->v<— P^(Kabat EA et al. 1991. 
Sequences of Proteins of Immunological Interest. NIH)^rMfflb^lo 
[028]CH3#®^36c^bfctMb~fi#mttSt#: (IgG4M) (DIEX^(D^a-^h^ 

[029]CH3M£&^bfcfcMb-S#M^#: (IgG4M) (DlEXftm^XVnbtlfc 
A-Homo, BiAb, B-HomoCDB$cJt^3r^bfc 0 

[g|30]CH3|f ffi£3^bfctMb^S#Mtt£t#: (IgG4M) J:<9ltM$tLfcBiAb(D60 
°C-lW(D^P3g^m»^y-^— ^#*^^bfe 0 

[|H31]CH3^ffi^^^bfct:Mr:^S#Mttfei#: (lgG4M) ©lilJttl'ol NTfT 

#bfc^^b-rv>^ 0 ^n, ^afe^^-m^M'tt^i^^o^ii^^b 

[|E|32]CH3|fffi^3§:^bfctMb^M#M'l4feT:#:(IgGlM) OA-Homo, BiAb, B-Ho 
moOIEX^W^i^^t^tLfc^^b^^bfCo 

[ooi4] tt&mt*. m^^<D^^ ^.tci-tm^^Kx^xm^th^m^&i^ 
[ooi5] izT^zmn. >KWfK©^Wi*ifeT?*>ot, ^y^^Kfto^-^piL 

[0016] ^PJ^it^^y^^K^f*, lOT5y|fe@SW-b^$Sr#1-«^ 

^^y^y^-K, fc5v>«^jHy^y^K, mm^y^w^^-f ti 

[0017] *^PJ^*5it6^y^^-K(D^i:{i. 2&,±<D^V^^$Mmm 
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[ooi9] jz&mK&n&ftmibn, mm, mmm)-r^m<D^^mu j« 

[0020] ^*3tt« tzm&&&tz>T$jm&&\ m^rti^ ^m^mm-^ 
m^^x, w^ft, h\^<teft?fflK&^xmwtot£i&&&mtfy<<7'3 L }? 

[0021] jttm<D%mz&ttz>T$/wm&ff>r&@£i£rz, Mcfc&jKtz* ^cor^/m^m 
^mM~rz>^b*m~r 0 

[0022] wt, ^mm jc*3»t5 r*?y-<^Kj 0^l< ra\ 2a^_b©«3tMt*ffs^^ 

[0023] ;fc^<D0£Lv^#tc}oV^ra:, 2®^Ji#£i^5«^t£te<£> c t I fl>e>@TM 
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[0024] mx.it, ^y^^Krt^^v^r, m — ~mw<D7$ys<^}?inm^teu ^tib 
u tsbic ^is^^m(D^v^y°^mm^^-r^ (2) jg-;&j;mgH<D# 

[0025] ±m<D^m^m^x(i)(DXoK^^fc^v^y^m^m^m &Wcmz& 

[0026] ^tc^mm^m^ iMi^i^^tPM-eifcot, ^y-^wp^^ 
[0027] ^M^*5v^rrna#sfr(^n-«?^N'— ) j^r±, m&M(Di$v^zf?-Yfr 
*u ^^^^xm=.<D^v^y°^mr^/mmmK^^xm-<D^v^y° : f-vb 

^y^^K^^ffi^^«T5y^a^^^-r^^ifeT?fc5o 
[0029] m — -mm<Dm^zf^-h^m^fb^^^m^Mm^^x, n 
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Sfcfi, (3) f§— fcitf^HOaHy^^K^^U Jg^&J^flH 
[0030] ±|EO^^^V>T(l)Oj;5^^bfc#*#:^^fc^J^^#b^:V^^^«, 

[0031] ^K<^^y^^K<z)^M^(D^Lv^#^*5v>T«, m«\ *Ky-< 
[0032] _hfB^^*3VN-ci*, frmz^^x£&fcm-^irz>2si±(DT*;mi%m$K^ 

[0033] tot, ±fd^^*5v 3fc£$ft5T5yBte«£tt, #r&i^/&-r<5#y^:/ 

[0034] £&<DmKmi&irz>T$/mmmz, m*.t£. m^^h*<D&wm&%fimu 

[0035] m#SrfflrtJ%ir^/BftdS*ne>Hfv^ 0 — jftftte:iE©«ffif«rffir 

htix\^^ 0 M<Dmffi&ftTJvz.T$/m(MmffiT$sm)bL,x^ t^-^vskd) 
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o 

[0036] tt&m<Djfm\c&^x^ &mirZ±x<DT$;m%&&mn<£>WMbti:Z>J:?\z. 

[oo37] *mw<Dj?mz3s\ ^xmzK&ztizTssmi&mvmx. m^mm^n^ 

ym^m<DMMv<u-jj^^ir^tKx^^^mm^^t^mx^ 

[0038] ^mm<D^h\^mm^^"xn, &mzx<>xmA£tiz(&@£iz.m£tiz)y* 
<n^x±m(DMmmr^ym(Dtp^m^ti^T^ym^xh^tmi-^ 

[0040] j&*5, 5c© (afc&tfr<a) # y^^Kte^sv vc, #ffi^^i-^T$/^a^(x)^uE 

[0041] *fc, ^^£O^^J#^CD^bV>ffi#lC*5V>T«, zKU-^^K^ffi^ 
[0042] — JRWI^ r^ft=3T (hydrophobic core) J ^^Lfc^y^y^KOrtjllJ^i^ 
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[0044] mm^-^^^x^ ffim<Dtfy^^wtt\/*xT$;wmm&&^zzbiz£*) 

[0045] ±^mz$otf%mffi%:^~rz)T^ymi%mkvxn, gmxfs, ^vv^^(e) 

[0046] **M<D^^«|#*«feW:, tnmU fi^Bf^, ^WKWtt^tt^ 

[0047] ^pji^&v^ r^j^v^ffl»r«t>j£v^!Nc^ffl^^So^#W 
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[0048] r&mm&imm i*mm&vtz r&nw&immtmznm 

J; 5 ft 5^ »2^@(D^ t^-T^h <DXfo% # ( n m#Mtt^L#: : bispecifid7L#: ; 
[0049] ^M^ttSTOfcj fcfi, ±&(Dfomz.ttVXZbiZT*sm<DW&. # 

&mm&xjpm%mm>, 7^i©n, x^ mmT$/m\.<um a> 

[0050] 1&m K&ftZtiCftft^patfcfa thrift:, 9y biaf*. -^tafts ^ 

[0051] tfe, W£&mm&mmm%n&t>^xfrWsn%ttW-x]bz> 0 m 

o 

[0052] rtHbtfc#:j £«\ #flf J$ (reshaped) thffifcbhW&ftZ, tH^^dgf L»» 
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M(D#lW., 0S^^^ttft:<D+a4iti^:J£^JS6(CDR;complementarity determining 
region) £fchtFL#©CDR^^Ufct><^&5 0 CDR&|f|^5;fcfc©;frifcfcj:4St*n 

~C<£><5 (Kabat et al., Sequence of Proteins of Immunological Interest (1987), National 
Institute of Health, Bethesda, Md.; Chothia et al., Nature (1989) 342: 877) 0 ^fc. 

^<D-i&wmte?mmx.^mh'£%n'?hz> mimwrnm^m^EP 125023 

WO 96/02576 ^$R#M)o «^&^O^f?Sc^J;^ 09*. tf, ^V^fcW- 
(DCDR^^L. I^CDR^th^LfrCD^U— Ar7— (framework region ;FR) hifi 

;fc3RlcJ:M£-r3££a5-e#*o £©,£5ftDNAH\ CDR^t^FRM^^^^t- 

— ^UrfflV^rPCRfe^J;^^i-§r^^-et5(w098/13388-8-^#^fHft(D^ 
fife^r#^) 0 CDRSr^btjg<$$*L«fch^©FRtt, CDR^^.0/^Jg^f|5^ 
^1~5J:5^3l^$tbSo iftStO&C, S«^thm^^CDR^ig^|^J^^§p 

t al., Cancer Res. (1993) 53: 851-6) 0 &MX-%&FRrp(DT^jm^ma-±, £rfjg^ 
#*^"^^iCj:t9^^i-§§P^(Amit et al., Science (1986) 233: 747-53) , C 
DR«itt^#^fc«^ffli-?)$P5>(Chothia et al., J. Mol. Biol. (1987) 196: 901-17 
) RTfVH-VLfaKftm fcHaS-f (EP239400^#fr^ft) &^flZ> 0 

, (3)-3.^*5v^*i:^-cia0ji« o thm*&M<D7£igmt&n. igG(i g Gi, i g G2, i g 

G3, IgG4K IgM, IgA. \gDRmgE^<DT^y*^ZfZklZ.m&<DT$SmBE&l&ftir 
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[0053] ^mm^n^^m^xf^utm^^mMmAx^^mm-i. ^<d^w- 
[oo54] Kh&temm&mm^tt^fafc&xfwkffim*. ^hwm^-f^m^ 

[0055] 35fc, {B^mbtriffH:, ^M^ttfC®®^^, *I§0. **BJ*fflfl&^£fflV> 
[0056] ^L#:»f>t«^^^#:o-«^?> 0 {g^^b^te, iftfrWf^-Sr-t© 
WLTV\h,tf#fc-t©«5g, M3t&#f»^$t^l\ W^i\ttVf<D^U, ± 

Mttfc£Vh^^&&^ir&ffifcl3fcfe1r%(Orila et al., Blood(2005) 105: 562-5 
66) 0 #W*ll#tCj3V v T\ r^iifK-J^tt, ^*felft:(whole antibody, fcl&fif whole I 

g GW)<D— ^ftxhtii-smzmMztifo mm^mmc. (vh) x\imm»\m% 

^(VL)^A/-CV^^dW^bV\ 0£LV^#^tf<D^£:LTf2, ^!l^f*\ Fab, 
F(ab')2, Fab\ Fvfcifi£3*tf 5ifc^T^5 0 fetf*^^, VH^fcttVLOT^Sfe 

~-<D%g&m%i%wirz>m v ), vHRxfvL(D-n^xm^xhx\\ m*.t£, tfr^o 

^^©5*) i"Fvj f3\ ^/j:^f8m^t^aJ^^tpft/J^^»f>H-"C 
£>3o TFvJ^, loovH4ej;i^ioovL^#ifc^-^^J;!93^<^Lfcy^— (v 

H-VL^^— )T?*>« 0 #^Mi^3o(Df@M#^/£fft^ (complementarity dete 
rmining region;CDR) K£oX, VH-VL^V^— <D&ffiZfflMti&&ft&&l&f&1~Z> 
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[0057] {Sa^HbtfMfrtt, VHirVLCDM^-^Ay-CV \ ffi^^b^lfrO^ 

Fab, Fab\ F(ab02&TJ^v^<D^#:$r>}\ 3feTJ^, ^WJT^flJfflLTT^ 
M$tL#5scFv(^»^>V^-^^>^Fv) (Huston et al., Proc. Natl. Acad. Sci. USA (19 
88) 85: 5879-83; Plickthun l~The Pharmacology of Monoclonal Antibodies J Vol.113, R 
esenburg Ik.XF MooreHi, Springer Verlag, New York, pp.269-315, (1994)) , Diabody 
(Holliger et al., Proc. Natl. Acad. Sci. USA (1993) 90: 6444-8; EP404097-5§-; W093 
/11161^-; Johnson et al., Method in Enzymology (1991) 203: 88-98; Holliger et al., 

Protein Engineering (1996) 9: 299-305; Perisic et al, Structure (1994) 2: 1217-26; 

John et al., Protein Engineering (1999) 12(7): 597-604; Atwell et al., Mol.Immunol. 
(1996) 33: 1301-12) % sc(Fv)2 (Hudson et ak J Immunol. Methods (1999) 231: 177-8 
9 ; Orita et al., Blood(2005) 105: 562-566) % Triabody (Journal of Immunological Met 
hods (1999) 231: 177-89) N ^OTandem Diabody (Cancer Research (2000) 60: 4336 

-4i) m&mtf%z.ttf^% 0 
[oo58] ttfaWtfrn, ttfc&mm, wfcii^-wv, ^v^^n^r— -t? Kzvjtm 

L-"t#££.£i53-C#5 (Morimoto et al., J. Biochem. Biophys. Methods (1992) 24: 107 
-17; Brennan et al., Science (1985) 229: 81#$0 o £fc, f«f$K/t'<OT5/^gfi^J 

[0059] ftfcmK^&^itm&ttirz&fr^mfcte. mm^m^<^mi^mm 

X$&M& J &Z>Z.bhX%Z>(fflz.^ Co et al., J. Immunol. (1994) 152: 2968-76; Bette 
r and Horwitz, Methods Enzymol. (1989) 178: 476-96; Pluckthun and Skerra, Metho 
ds Enzymol. (1989) 178: 497-515; Lamoyi, Methods Enzymol. (1986) 121: 652-63; 
Rousseaux et al., Methods Enzymol. (1986) 121: 663-9; Bird and Walker, Trends Bi 
otechnol. (1991) 9: 132-7#J8) 0 
[0060] ±|H TscFvj 2o© nT&flWfcSr, ^M^^CU^— *$&frVX, 

tc-^mtfV^^XfoZo scFViC^*tb52o© -nSmm&fe, lo<DVH£l 



WO 2006/106905 



24 



PCT/JP2006/306803 



^y^-VV^JJ—blrZo V&AJZifib. #»8l3fc:^3scFv©y^;fr— scFvtf>7£ 

WlbL^X^ PluckthunlfThe Pharmacology of Monoclonal AntibodyJVol.ll3(Rosenburg 
and Moore ed., Springer Verlag, NY, pp.269-315 (1994))Sr#fl^i~S^.^* s "C#^ 0 
[0061] &ft, r^VT^T-VCdiabody; Db)j f3\ itf5^-®l^^J:'9*^§tlfc^'(ffi(bivalent) 
<^#HTf>H"3:*ti-(P.Holliger et al., Proc.Natl.Acad.Sci.USA 90: 6444-6448 (1993) 
, EP404,097-5§\ W093/11161^) 0 ^VTtf^Vte, 2^i<D^]) ^^m^hm^, 

jjs^v ^mwmm^y^^h^im-^bitm^r ram&j&ir* 

tab, ^4T^r^m^<D^iW^^m^ir^bb^ 0 ioit2o©M45x 
fcf h— 7°(a, b) ^^j-rSVLiVH^VLa-VHbiVLb-VHa(Z)ffi.^^-fr-r:-5aS©^oy 
^-^^fc^O^^B#^^$«t-m#MttDbiL-C^»tLSo ^0£#2 

, *fc20(DM^^» ; ettWt-fe§2®)?f^^t 0 h— ^ottiV\ 
[0062] Diabodyte, 2ft?<DscFv$?SttZ.bfrb. 40© Ttf&tittfcSr^, 2o© 
Stm3Nf#*fMfc«T#oilfc^5o ^V^-^?f^^-fr^V^scFv0^iM^«9, Diabo 
dy<Djtm&B&0b1r%M&, ^scFv$H^OVH&uW^^y>#--te 
x ^^Kyiofr— *rr5#£*teH:, 5T5/^Bff^©^(D^i-5„ L-^Ui^ib, Diabod 
y^^-TSscFvOy^— scFvOlgm^ff-r, Diabody(D^j&£^f 

[0063] ^PJO^&iC#k^tL5^LV^y-<7^K%L<^M«#*#:^U-r{i. MZ-tf 
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[oo64] ttmKm*x$bKm£L,<t£, &mftm^{*tvx~mGmmfcm&tf& 
[0065] mh, *&w<DM&u<^Wifflz&^xte, m%.&. 2n<DM&*i&ffi&(M—<Dm 

r.mwm&ttmz^x^&zmfflTttmfcM'rz,, 
[0066] ^mm<DB^^^mm<D^~m^m^mK^x^h\m^irfh^ ±m^m 

— (DM.m.1 tfetti$%l&)&ir&2^(DHm<7)?1b<7>~jj(DHmXh , 0, B^<OH&lt5M 

fr-jj&m-vuMtu mjr&mr.(DHmtirz>z.ttfx%z> 0 mmi^ m-^m 
iu knr.mm^m*&mmir%2^<DLM<D?^<D-jj<DLmxhv , m^Lm 

frn\zM-<7>L@iku mj?zm^<DLmk~rz>z.b&x%z> 0 mn, m-<^Lmtm 

tmr.(DHmh^mm(xn^h-y p )^mmi-?>m-(D^Wixy)mMi-^o ~~x 
, (DHm-hrnxM^^Lm-HmM^— <dm, ir»Hi-Li-e^§n 
%Lm-Hmn%m^(Dtttv¥& 0 m^n^Mbt^m^^n-r^m^m^^h 

h<Dknmt£<>x^zz.b&&-§-L\t\ m—<nttb$tz-<Dmmffiirz&mft 

(DMAx^M^^M^HmbLm^^^^^r^/mnim^vx^^^bmi-^ 
v\ m-<DMbM-<Dtt*mte%tt°Y-7&Mmirz>m&, mm-<vttbmr.<D 
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#fcLTifi|gUfc*&Z>*fcft: sc(Fv)2) t*otfc £V \ 

[0067] ^M©^lC^lt5^M#A^©^(*M«ll*l!l*5V^tt, ^r^pCHIKO 

-^h^^-^ir^mm^^—^^xm^ir^t^mxh^ 0 
[0068] mfc?^-?^)— ^ov>-c^uE^^<co^:#:7-r^y— ^^nt^o-caat), x, 

^t^Z.him^X^ 0 MfLtt, %ZW.7t— *J94Zf9V— I^OV^tt, Clackson et 
al., Nature 1991, 352: 624-8, Marks et al., J. Mol. Biol. 1991, 222: 581-97, Water 
houses et al., Nucleic Acids Res. 1993, 21: 2265-6, Griffiths et al., EMBO J. 1994, 
13: 3245-60, Vaughan et al., Nature Biotechnology 1996, 14: 309-14, RXfWM^f 

2o-50497o^mm<7)xm&mmi-z>~btfx%z> 0 mmmm^^^v 
— ^i-6^&(wo95/i5393-^/^^i/5/h)^y^y— j&&m&(D4&\<D&m&m 

b^x^T-v^^^mKzv^T-v&mmimm^ uw^^-r^r 

^-T^scFvCDDNASE^J^ VJ] t,fr\Zfctlt£, M§ B^SE^J^TCt^^ t^Sm^??— £ 

ftaRu ^vmw-^m-r^ti^x^o z.tih<Djjmtemz.m%)x&<o, W092/01 

047, WO92/20791, WO93/06213, W093/11236, WQ93/19172, WO95/01438, W 
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095/15388£## fc-TS^^-etSo 

[0069] s^w—^frbffifc&^—Firzmtettm^irttmtt:. m&mtt4&a&. 

[0070] £«9jyfcft}^te\ Wc&TfDm&fo&IZZt&WWWZ^iiK ±m<DnmRxnM 

£<9ft5c\b&X%^ $m-£. '**=.V&4A'X&m^itj?mM%.tt. W098/46777& 
tf^SfeCG. Kohler and C. Milstein, Methods Enzymol. 1981, 73: 3-46)^tC!pU.Ttf 

[0071] ^M^feMte, _bxf!(Z)^^^^J^^V^»^^^bi-5ri:^i?)# 
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5i£S<:J;9fch^#^#5^£t>^5(WO96/34096; Mendez et al., Nat. Genet. 199 
7, 15: 146-56#M)o ^.<DX^h^>^^^m^m.m^iXx.X, thV 

*i"5^M<Z)thfei#:^#§^^-e#§(#^^l-59878^?R#^) 0 *fc, fcMjL**: 

§^^-CB'rM<^th^;#:^^#-t-^^i:^-e^(w093/12227, WO92/03918, W094 
/02602, WO96/34096, W096/33735#M) 0 
[0072] m^(0%mU^ f^Ix.tt\ ^fNftl^Phosphate-Buffered Saline(PBS)3;7tte:£S 

[0073] s^w—^*, mm<Dmmx^m\^tcmm^cwj>^x^nh^tcm^ 

f&tMiilsXfc)$ l 'i~&^b&X%Z>(Godmg, Monoclonal Antibodies: Principles and Pr 
actice, Academic Press, 1986, 59-103) o i&^aSC'M'^yK— -^BJfeit^ • ±f Ml 

[0074] j^lvC, ^$^c^i#:^-Ki-6a^^^^^yK--^*/c^#:^^^J^( 

#3o *fc, mRNA^^RT-PCR^i«9^t2-^>-^i-6r^ BTfg-efeSo jfeK^n^y 
Vkfc, IgA, IgD, IgE, IgGRm g M(Z)5o©M5^7^l-M§tl§o ZLtlh<D 
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?7Xtt&^i)W^Zf?7X(T4y*'('7)(MxJ&. IgG-K IgG-2, IgG-3, &tflgG-4 

[0075] ^^.H^t^L^^-K^ite^ae^x^w^^^^-rs^^ 

Wie-Cfc5„ 09*.^ ^^W-, ?s*tfcfls ^f», ^A^-irCf*, tyt^fc 
f£^;*^#<£ffiMt£^3£i£#6(CDR; complemenlary determining region) grille 

sfirffi«sr=— Ki-5DNA«g3gu, &v ^xrnm^-??— m&^Ajx\ ^.ti&m^ 

fc^ALjg£&*$££K^#k*L3(EP23940(); WO96/02576#J$)o CDRS^M/T 
V^(K. Sato et al., Cancer Res. 1993, 53: 851-856) Q 

[0076] _h3£<DfcWb£Wzu 0»Jx.tf, ^®^<D^tt#ofei#:©^#^#^^gfe#i- 

fl\ Kunkel (1985) Proc. Natl. Acad. Sci. USA 82: 488#flt*X PCR^M, X^yhM 

tt70%J^±. i«9$f^L<«80%^± N $6>^^L<«90%^±(#!|XL^ 95%J^_b 
% 97%, 98%, 99%^)©T5/BfeE^J*Bl^^tJ«/*fcr4|g^tt^^o^#:© 
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m<7)m&t^xfeM£ti%o mm, ^i©7^iaiii, z<DMm<DVkmzm^ 

T^y^mRXI^/^V^m ; (4)i£»tt : T/V=¥^, t^V^RTfV ; (5)#l 

[0077] mm, Hm^xfLm(D^mmm^^^ir^nx6^<Dmm^&mmm^i 

, ^«^^^-t^^n^-Cv^o tot, ;£^<DH»tM^=^ 
[0078] ^P^o^»^fe^J;o-c, _L3£tf)J;5^ 0f^^-S#Mffifeifr 

^mi^xh^r.m^m^^mm^m^^t^x^^ 0 
£mmz^x^mm^mM<nXfe&mm-rz~t&x%z> 0 

[0080] ^-<Dm^Br^WVHl)^m-^^Br^1S^(VLl)^J:l9-^(D^t 0 h--^ 
gtL, £7C, BT^|S^(VH2)^0^(Dg^ RT^J^(VL2)^J:«9m*-» 

V^T4tt(Z)^^tL(O^^^^*S^a^±10ffi^(Dfei#:^^-^^^^tL?)BTfg 
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[0081] Z.<Dm&. W*.t£* VHl<kVL2, *5j:r5/*fcttVH2i:VLi©^y^^K50©^^ 

■So 

[0082] *mw<D£&mm<vjjW:&m~$-z>z.bfc£ } o, mmm±(vmtvH2\ &5 

[0083] M^"5r^fJ^«, _h3$<Z)J;5^ ilSSocDCDR^^FR^^io-CBj^^nr 

[0084] ^ n#-efctui\ «ea(D^fe^j:oT^^^$iJ#b^v ^ M^y^^nc 
[0086] m%.&. w^mmm^ir-mmm^m-^ ^tfi, ^Lfc&oFRo^ 

ffilcfcl ^-CgSfrf ST5/MI«S© MitLt, fi^ Bj^^_h(D39{i(FR2^ 
£>45#(FR2) (#|;L^ SB^IJ#-^ : 6 (ClEfcOT^&BE^J ^*3it545^£) C^i<L 



WO 2006/106905 



32 



PCT/JP2006/306803 



y^^^oV^-Cf*. Kabat^>CD^Cft^(Kabat EA et al. 1991. Sequence of Prote 
ins of Immunological Interest. NIH)£r##f-IlL''CV > *<5 0 

[0087] &M<DmmM^T£? z.tubT$;mmm*&.mu ^mwojrm&mm-r 

[0088] Z.tlbTKSl5gtl&&fe, Khte&Xf^VxlZteX, *XM8ttzH%&£tlX\ *Z>Z£&%nhtl 
TV^O- Mol. Recognit. 2003; 16: 113-120)£te&^ %M$\K^~ttfiW-VX9\-<DVH 

£^x^fc<D^mm<D£&zmw-rzz.b&x%% 0 
[oo89] hp^^lv >i»«fzi*3v ^x*$m mmn&m&&£Tmm*s&mti&r£t* 

^t#:(* 0 y-<7^K(f?!lx.^ sc(Fv)2)*fc«M«#*^(^!lX.^ IgGMfetf*) $9 X 

a)mm^mm^titizTK;mmmxh<>x,mm^:6KmM<DT*;mm 
(2mmnMmm^^n^rx/mm&xh<>x,m^m^:8izmm<DT^ymni 
o) mm^mnm^-^nzT^mmmxh^x^ m^m-^-.e^fsm^r^/ms. 
(4)mm^Mmm^^n^T^ymmmxh^x,m^m^:8iz.mm(DT^ymm 

[0090] J&*5, ±|E(DgH^IJ#-^: 6^c^8^|E^T5:y^ie^J^, t^*5V ^3fc3E 

[0091] _kfE(l)M2), (3)^(4)^|Emom-^^T5:/^aSf*,^^<D||»J*5j; 
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^rsrmzz*), ±ib(i) ~ (4) Kmm<oT$/w&mmi^zism&&M'rz.k 

[0092] ±fB^tflc^*5V>-C, rft^^-^T^y^aSjf*, m*.t£. £tT«(a)*fctt(b) 
(b) y (K) , T?V^^y (r) , t^v?^ (H) o 

[0093] £t>te*&wtz. nm^m^teXTfmm^mnm&^fcttfoitfv^^ikfc 
femn&Mfcm -efcot, wr© (3) £ (4) ^n^-^«#^rr5T^y 

»«S"e*)*tnLff Sr«W-r«, ^T© (3) £ (4) ^^T5yil&S©ffi#H:aESL 

(3) m^"Br^^^*ti^T5y^a^-efeo-c, be^j#^: 6^ism<DT5:y^Ba 

(4) ^^^^*tl^T^7^a^fcoT,BS^J#-^:8^|5«(DT57^Be 

[0094] ±ia^i:#:^*3v>r, r^^-r^T^y^a^j tt, 0H;ttf , ^w^^(e) , r 
^/•?^^v^(d) , y (k) % t/Mt^ (r) isttm^^> (H) ^rtdWtL 

[0095] _lie(i)~(4) KmM<vT*;mmmte, mm, th&xxfi'rvxK&^xtttve 

ii(l)^$y(Q), (2)^A**V(QX (3)n/fi^(L), (4)^ny>(p)-efc5 0 t£o 

^©gt)iTO 0 ±te(i)~(4)(DT$yiiascD«^{4, ^TU>±aa 

J. Mol. Recognit. 2003; 16: 113-120) &&mrfZ>Z.klZ:£*) 

mmirz>z.b&x%% 0 
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[0096] ±&<DffiffiZ-r>\ ^©15l*fe, *5it>\ -hIB (1) ~ (4) <DT*/mmm& 

[0097] *fc, «9!<DBiJ«M^L-C. fi^*fett6«©S^fa«©#ffii»cTOWJfeK5l 

(356^)^470^(439^), 378^(357^)i:393^(370^) % 42 7{&(399$0 £44(M£(409#0 
5««S:#»f «ri:dS-C#5„ ^SS^^^-y^-ov^te, Kabatib 

CO^Cil^(Kabat EA et al. 1991. Sequences of Proteins of Immunological Interest. N 

[0098] ^^(D^f^fJ-e^-r J:5 Id, ^;h£>T5/g£aS£#c^U ^ISWo^feSrlSlfe-t- 

t^Fc^^^^-ScS®(^!Ix.fi> IgGSHnfl^ minibody(Alt M et al. FEBS Letters 199 
9; 454: 90-94), 4^TV^^mm^m.2)m)X^X , Il©tiCH3^ 

fc&tfz>siT<D (D ~ (3) K^irT^;mmM<DmfrbwiR£tizim.fo^v3m<DT 

(DIiCH3^(^m57Vi^Itfeot, EI_rf-^-y^(U;5356 
TM39{5Atf)T^^IS 

(2) iiCH3ii|(^t^57Vi^Itfcot, EU^-^^-y^^l- J:5357 
{i*5j;t^370{i»T5y^^^ 

(3) tiCH3f^(^ftL57^Ml-efeot, EU^">v^y>^f£j;5399 
^*5ilK409^T5y^a^ 

[0099] m^^^mmK^x^m^ ±.mMi<vmmcH3mmtfemt£Z>W2<D 
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l)~(3) \z.^irT^/m^^<DmKM}^ir^iM^^3m.<DT^/m^M^K mrta 
[oioo] ±ib (i) ~ (3) tciBifco-tii/e^T^yBfeaasri, H^©^J6^!l*5J:t5H27tc 

(b) y >V (K) , T;V^^y (R) , fc^v^ (H) 0 
[0101] ±ia^L#:^*3V>r, rma©«ffifSr^rt-SJi:W:, 09*.fi, 2oJ^_b(7)T5y^S 
<z>wf frfctf^ -hlE (a) Wz.\% (b) <dv ^-f tifri<Dm\^ ^th^r^/m^m^i-^ 

<D'J>te<ttil'2<DT$S#mmiK -LIB (a) */cf* (b) <D\ vf 

0^vmm^^^x±:$mm^mi<Dmmcu3mmtm2(Dmmc¥L3mm^ 
^mm^^^xmm i-m-r^r^ymm^t^xit, ±mjztfc#<D*i$mi$ii 

[0102] *»io*«feii, i&^-Cfcfcfcv^ teto<D&ffi&mfy&t>&xmffi1rZZ£b»S 
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ySHW^«rJ:t)/J^^v>ffifl^Chole; Si)i-Iit5^iaot, ^i^Kl-EK 

^#5£5^bTVHli:VLl, *5j:t^V*fe^VH2iVL2(7)^^^fMii$-fr, M^f- 

[0103] ^W©££HM##8cW\ afM©sc(FV)2«tfBfc«j 0 

tt<De®"sr^ffi*!fi(Lli:L2)Sr*i-5sc(Fv)20^(cov>r, ^^jNafcffcW'f-So 
[0104] — ^^J^sc(Fv)2ii, 2^><Dmm^S^m^(VHltVH2)t2-DCOmm^m^(VLlt 

vL2)^y^--e^L/c-^*°y-<7 0 ^K-efeSo ip*>. sc (fv)2«, 4o<D^fr 
^3Eia«*y^— ^^br— *«^b^te5H4b^^*>5o its, sc(f v )2 

L"C— ^^^L/c^tfr-efeS (Hudson et al, J Immunol. Methods 1999;231:177-189 

)o 

[0105] sc(Fv)2tt, ^|fe^^^O^}fe-ef^M-r^-i:^-et, flljtfif^ scFvSri;^— "C 

^i^.^(D^y^^K^ c F^-#fei--5(scFv(D^t^^oV^rtt, PluckthunlTThe Pha 
rmacology of Monoclonal AntibodiesJVol.113 (Rosenburg and Moore ed (Springer Ve 
rlag, New York) pp.269-315, 1994)3r#J8) 0 
[0106] £7t2o<DVH&t^2o<£>VL^ — ^^y^^K^N^ffiflSrS^irLTVH, V 

l, vh, vL([vH]yv^— [vL]yv^7— [vH]yv^— [vL])co)ni^MA/-ev 

[0107] 2o©VH4:2o©VL©ll^tt#fc_h|BEglc:|SSSti/T * Z&Xoftmfr-Z&^b 

[vl] y v# — [vh] y v# — [vh] y — [vl] 
[vh] y [vl] y [vl] y [vh] 
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[vh] y [vh] v>2>— [vl] y [vl] 
[vl] y>jj—[yLVJ — [vh] y — [VH] 
[vl] y — [vh] y is-fr— [vl] y ^ — [vh] 
[0108] sc(Fv)2\ttfifovsmn^ v>%— ^(DT^ymw.m^/uX^^xhx^\ 

±m8ttiw%&.ffi$L&. n&n®<D&&-cbx<^K &m^<z>*a&fe&&m& 

[0109] ^(Dvsmmm&m&irzy^jj-bL-x^ m&z-jim^mMMz&Mv 

^^-VT^—, XU&tfM[:&mV>-%— (MX-it, Protein Engineering, 9(3), 299 

-305, 1996mm) Kffl^tizvi/x— m&m^z.tftx%&frK ^wicjsvvrti 

temzmfeztvft^ibK Mm, 30T*ym$JLT, %-^<moT^;msxT)x&<o, w 
K%-^<m5T*;mx&& 0 sc (Fv)2^3o(D^^Ky^— tf^nzm&Kn 

m^xhxw 
[ono] ^i«,^fKyy*-«t^: 

Ser 

GlySer 

GlyGlySer 

Ser • Gly • Gly 

Gly GlyGlySer 

Ser -Gly Gly Gly 

Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly 

Gly • Gly 'Gly Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly • Gly 
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Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser-GlyGlyGlyGly)n 

(15T57^)[VL] 

[0112] &mt¥®v^*- ut^mm) -<^v<DmmKmmm^^tix^mm 

.x (^Wi/y^;v) x-<i/— MBS 3 ) % s^-tf-tr;* (^^^W^v>/^nt 0 t^ 
— h) (DSP) , tt^ (^V^^S/y^fv^/nt^-b) (DTSSP) „ 
yyzi— /Hf^^W^^^- h) (EGS) n x^i/y^'jjn — /Vtf^i (j^/V/Jn 
^/✓^W^-H (^/V^-EGS) , v^v-W^MS^^^DST) , 

7k^^7V^-de^)rc^/V]^/k^^(BSOCOES) , ^[2-(^/V*^^yW5Kt^v' 
v-) ^/l^/M^ (^/V^-BSOCOES) Jfeif -C*>9 % Z.fob<DWffiffl 

n.^m^nx\^ a 

[0113] 4otDfei#:nT^^^i-S^i-«, 3^<DV>D—&!&mt?£Z7!)\ 

sc(Fv)2t£:fctf3$|jfiM'l»£b-C. single chain diabody^ ^bivalent 

[0114] sc(Fv)2^ lCT^ffi«2](y^-2)[Br^««3](y^— 3) 

[BT^fa^4]»|l|R-C^A/-CV>§#^, ^^^^Tbivalent scFv^fS, ^fit 

i-§sc(Fv)2^V^5o ^l^l^wr single chain diabodyM^te 

4#^U d^ORT^^2i!Br^^3^^Lfc^B»«3t^«sc(Fv)2(D^ 
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[01 15] single chain diabodyM£LTf403;tf£ M 1 2(b)<D;fr (ClEfcOW^&^-t'SscCFvte 
"C&tk bivalent scFv^UTte^JxJ;? 0 1 2(b)(D;£ (CiEtt<D«^#i-3sc(Fv)2T* 

[01 16] sc(Fv)2 ^single chain diabodyM^fc ^bivalent scFvS^if ^bOfltatSrWL-TV ^ 

[0117] sc(Fv)2COU^— &#^#Wtf>o|K£fttz:##^5:/i3f l T— ifcD— U<Dsu 

btilisin A^fflV^, M^sc(Fv)2(D^S^^t5o 
[01 18] single chain diabodyMfD:^^ VH^VLOF^OlSSf^ffi ^i<9sc(Fv)2^#«3 

[0119] — bivalent scFvM^^te, ^(Dy^— ^-gOiff^^ofcl^^, 

[0120] t£ot, bivalent scFvM^single chain diabody§U 

[0121] HJfc^J&fci*, fllxJ* , y/v^i^p^h^^-^ff (aot, ft?#rT3^^ 

-et5o *fc, SrfflV^T, fcf— sc(Fv)2^-^*tb^bival 

ent sc(Fv)2#|^single chain diabody«^(D#^it^^^W^f¥#i-5^^ Wig 

^^K^^IJfP^i'irte, _hfa<Dsc(Fv)2t£OV^-C, 0fM»M, SP^>, single chain 
diabodyMtbivalent scFvMOi^^^— ^lS5fc6^iC^i#bfcV £KHf^lJ 

[0122] J^Affcl^-te:, sc(Fv)2^VHl-(y^— )-VLl-(y^— )-VH2-(U^— )-VL2<£> 
fflf5a£r#i~5£#, ^^W<D#^JK¥^-&SrffiV>T, bivalent scFvM<Dsc(Fv)2£rtf 
5feW«#U5:V^1^^ fll&tf , VH1^VL2, *5«tU</£;fci*, VH2^VL1(7)^ 
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[0123] *fc, single-chain diabodyM©sc(Fv)2&«&ftfc&#LfcV ^W&Ktt, Mx.it. V 

o) 

sc(Fv)2;W#mtt^#:(monospecific antibody^&S^i^^t). ^Htt-LT 

frliTZZ. bh ~vSlfeX*foZ> (Clin Cancer Res. 1996 Feb;2(2):245-52) c 
[0124] ##W©£^J«;fc&^fflt-3£WC£0, fllfctf, fiH4Sr^rT5tn:f«>L<W: 

-Cfc«„ &SWfiH4£LTtf:, fclfctf, UtTOtt, ^b^tt, iS^tt, 

[0125] t/c*fP^0*iiaot, Sf^^^^mi-S. SfcfcWfrMO^tttiNf-g* 

[0126] &$mi*mz.m%&ivr, b(Dx^£^mxhx\ \ $m<ombvxx&, mtus. s 
[0127] m§&fo<ombvx^ m%.&, mukm^mfc^rvj^ ^-ay^^^m 
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CDXiSfc^^ffiL, #lx.^, Cooke BA., King RJB., van der Molen HJ. ed. New Comp 
rehesive Biochemistry V0I.I8B "Hormones and their Actions Part H"pp.l-46 (1988) 
Elsevier Science Publishers BV., New York, USA, Patthy L. (1990) Cell, 61: 13-14. 
, Ullrich A., et al. (1990) Cell, 61: 203-212., Massagul J. (1992) Cell, 69: 1067-107 

0. , Miyajima A., et al. (1992) Annu. Rev. Immunol., 10: 295-331., Taga T. and Kish 
imoto T. (1992) FASEB J., 7: 3387-3396., Fantl WI., et al. (1993) Annu. Rev. Bioc 
hem., 62: 453-481., Smith CA., et al. (1994) Cell, 76: 959-962., Flower DR. (1999) 

Biochim. Biophys. Acta, 1422: 207-234., 'gifcBZ.^B, BMH^lM^^V^y 

^y-xr^H^-/N^K^V^j(i994) (5§p|±, MM, 0 #) mWif htiZ> 0 _L 

^^^(Epo)swf*, Khxn^?xmm£^v~—mmm*(G-csF)g:&fc, th 
x\t^^vn>^^^y{TFo)^m-W; Kbxt&'*v**4>xy>'%k&fa thxr± 

^r>^pit-3y^>KSW#:, thX«^^lfiL/J^ft*±imH^(PDGF)^#:, fcb 
XXi^V^sZ— ^t2>-(IFN)-a, (3§:^#:, fchXte^^^^^fts th 
Xn^^M^^^(GH)^mt. thX^^-T^— n^^(lL)-10^ 
thXfi^^^^y^#ii^tH^-(IGF)-lSWf*, thX^^tSMW^J 
(LIF) fchXfS^*^#ffc#&3HIH^ (CNTF) ^W.^m^'T 

&Z.b&7:%Z> (hEPOR: Simon, S. et al. (1990) Blood 76, 31-35.; mEPOR: D'Andrea 
, AD. Et al. (1989) Cell 57, 277-285.; hG-CSFR: Fukunaga, R. et al. (1990) Proc. 
Natl. Acad. Sci. USA. 87, 8702-8706.; mG-CSFR: Fukunaga, R. et al. (1990) Cell 6 

1, 341-350.; hTPOR: Vigon, I. et al. (1992) 89, 5640-5644.; mTPOR: Skoda, RC. E 
t al. (1993) 12, 2645-2653.; hlnsR: Ullrich, A. et al. (1985) Nature 313, 756-761.; h 
Flt-3: Small, D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 459-463.; hPDGFR: 
Gronwald, RGK. Et al. (1988) Proc. Natl. Acad. Sci. USA. 85, 3435-3439.; hlFNa 
/ £ R: Uze, G. et al. (1990) Cell 60, 225-234.$: I^Novick, D. et al. (1994) Cell 77, 

391-400.) 0 

[0128] mmmMucom^mz.^xm^^m^m, mm&m&in.mti>mtn 
3 0 x, mmmih\.tcm^mmmm^^<^M^±Km.ti^mmmm.hm 
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$tmtt£<9, mzffl&m&cmtmitiZo mwM^mtvxn. m*.t£. CA19-9, ca 

1 5-3 , T/V-SSEA- 1 (SLX)&£f if Z-k & -C#5 0 
[0129] MHC^lJK^W:, MHC class I^M^MHC class IlfeiJgC^y^J^fU MHC class l£t 
IKfcttx HLA-A ,-B -C -E -F ,-G -H/^StfU MHC class ittMKte. HLA-DR,- 
DQ,-DP^^^5 C 

[0130] 5Hb#fcI£fcf3\ CDl,CD2,CD3,CD4,CD5,CD6,CD7,CD8,CD10,CDlla,CDllb,C 
Dllc ) CD13,CD14,CD15s ) CD16,CD18,CD19,CD20,CD21,CD23,CD25,CD28,CD29 
,0030,0032,0033,0034,0035, CD38 ) CD40 ) CD41a ) CD41b,CD42a ) CD42b,CD43, 
CD44,CD45,CD45RO,CD48,CD49a,CD49b,CD49c,CD49d,CD49e,CD49f,OD51,C 
D54,CD55,CD56,CD57 ) CD58,CD61,CD62E,CD62L,CD62P,CD64,CD69,CD71,CD 
73,CD95,CD102,CD106,CD122,CD126,CDwl30^^^^tt?> o 

[0131] i&z*mwfe, *mfi<D^mK£^x^&mm£nfcm^^mm#k^< 

[0132] ^M©0*bv^H&B^!:33V^tt, jKy^fKi^Mot, Tcto&V'*'?^ 

[0133] ^c^0^^iJ^lg#^*3VN-C}*, Mffi^S#:-efeo-C. 5u(D#y-<7 0 ^K^^) 

[0134] ^Bj!^VN-cr^(D7Ky-<^Kjifi, «0J!(D^^J;o-c^^ffiij^]$^ 
[0135] ^PJ<D_bfE^y^^-K»#:(D— ^LTte, ^(D/Ky-<^K^2ffi(D#3t 
T«\ ^(D^y^y^K^2^^Ji»#M#:^j^U#5#MI$:^if^^^^-irt 

-So 

[0136] ifefc, «PJ(D±^(Z)^^ffiiJ#^fe^j;o-C, ^^$ij^]^tLfc^y-<^K^M 
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[0137] 35fc#3&W«\ #y^°^K^c«#ffi#^f*(D^^^$ij^]§^ c #y^^-K* 

[0138] *&m<om£&w&0&v^w&tix^ m^^^^mmzthzx? 
mwttimm-rzxo lagmu (c) i±w #^^^f^y^^K^[niRi-5i 

^y^^Kra^-a-^|3a#^5j;5^5no^^^^b, (b)#^»^ 

[0140] ^0^(D±i7R(D^^ffiiJ^]^fe^lJffibT, ^y-<7°^KO^^^pi.^$^ 

«t5^ ^y^^-Krt(^)<^#®^^i-ST^y^as^-K-rs^m^, 5uo 
[0141] ^P^<D±|B^^*3V vt r#?ii^$c^-r§ j ir«, ic^oCt^ rgsgg j tio 
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mfmmm&mm&m. pcr^m^as^mv^ m^.mm-r^t^^ 

xfo%> 0 

[oi42] &tt, ^mwiz&u-fzmmte, mm. m^te^?#—^m$mx) &ti, m^mm 

LTtepBluescript^^— (StratageneftiM) ;W3;LV tiM<DM* (0^9 

WD, ^mmXhtl^pET^^— (lnvitrogen|fc$SK #^J&^fcfrtfpME18S-FL 
3^<??— (GenBank Accession No. AB009864) „ ^^M^fctt^pMElSS^^ 
— (Mol Cell Biol. 8:466-472(1988)) &^#W3;U/\ ^<D;$3§!H©DNA<£> 

"CcF<5 (Current protocols in Molecular Biology edit. Ausubel et al. (1987) Publish. J 
ohn Wiley & Sons. Section ll.4-ll.il),, 

[0143] ±um^mmtvxnm^.umn^<, nm\cm\yxu*<n&£Mfai>m^bti 

T^;V*e/VX) , M^&BJift (M : Kny^>f xtf^T9SF9) , (09 : C 

HO, COS, HeLa, C127, 3T3, BHK, HEK293, Bowes ^/—^M^) io^^^oM 

m&$mir%Z.b&X%% 0 m^MB&^&^m—mA^ 09*. tf, TsmtJ/Vi/VJ* 

it%k^ MM^/^^HW: (Current protocols in Molecular Biology edit. Ausubel e 
t al. (1987) Publish. John Wiley & Sons. Section 9.1-9.9) „ })t$7x.?#^>t&; (GIBC 

o-bru±®) , ^4?v4>z?^?^3>m%:t*(Dte&(D^mxft9z.k& nsmxfo&o 
[0144] ^^mmz&\<^xm^fcm^7°^&'bmfc<Dftm^ mmmmm^ t&t 
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[0145] ±fEM^Sfe^*5{j-^y^^K^)[HliR«, *5IM©^y^^K^lfitc^ 

[0146] mm^^i^*^^^^0j^^y^^K^[iiii5ib»M-r§t-«, 

y°yyj~&^fcfc.^<Djfm&m^Z.bff~?%Z> 0 
[0147] «0Jo^y^y^K^M#:^c««0j!^M«#Mf*, *5«fctf 

EKIW^^StbS&frSr^tPli^lfc (USD t-M«o 
[0148] ^^(c*3V^EHim^^^«, ii^ »Mt)UlifK> &3v>te$?S- 

[0149] *mm<z>mmM&m-z. ^m&\a^<D*&^WM^zzk&T$m^&5 0 m 

Mfc, Mcttmaz. wffi7k j $>£m&m&. mmm, mmu mmm, ^mm^m. 

wsmu -^/k k^j, -j& 

[0150] attofc^<DMm^»attfflS^7K»J:5^t^^fflv>rM^^M^J^ 

[0151] a*fffl«*^^LTtt, flifckr^iffl&foK, ^K^«^»m<7)M^^(^!jx.« 

-<-h80 (TM) , HCO-50^) fflUfe \ 
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[0152] m&mt^xte^m, *.mt\i>*&tfe>ti. mmmmmt^x^MMm^^R 

[oi53] tt&m<Dm.mmtfmt*. #*L<ra#N£n##fc«w##$*x5o w*.^ mtm 
m. mA&Mmm. mmn-^mm, m&&^mcoMmb~rz>^b&x%z> 0 mz.\* 
, mm^mi, mm^m*. ^rmm^Kx^^t^mumK 

[0154] &ttmx. mm-a>*m. ^m^xm-sm^-r^t^x^ umptm^w 

^#:filkgfe/c«90.0001mg^^lOOOmg(D*5H^i^^-rS^i^Brfg-efe§ o ^ c f±, 
0dj%.ti, m#fefc«90.001~100000mg(Z)^^-Si-r^^^T-t§75^ ^Wtt^h/fe 

[0155] ^ iEJSi::jiSD*»M©^y^^Kt>u<riM«#*^, wm^mm^ 
[0157] s^n^s^ra, ±mmm^-r^^M^mmir^ 0 mm^Mskn, m^.m 

ffli~6^i!^-e^5 o ^y^^K3K3t©fefe©0^5R{!:W: % in vitro&itfin vivo(D 

[0158] ^^«^b-cffiffl-e#s»iaji^^L-c, ^j^fi, mmmm, mwmm. mmm 
fa&mf btiZo mmmfi&tvx^ mimmm, m%.&. choo. e xp . Med. (1995 
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) 108: 945) , COS, 3T3, <5\ BHK(baby hamster kidney) , HeLa, Vero#, M 

±Mjm%&, Mx.itT7})fry*Jf*-^9mMX&(Valle et al., Nature (1981) 291: 338- 
340), RX^MiAHa^s W?Lt£s Sf9, Sf21, Tn5W!l^£*L3 0 *ftWV>$ifcV>$&gXZ- 
3oV^Ci3:, CHO-DG44, CHO-DX11B, COS7;», BH¥MMifiMM\Z.m\^fl^o 

^^^-^5/^iJsJ?y— ADOTAP(Boehringer Mannheim$!J) SrfflVyfc^fifc, =cu^h^ 
[0159] mWm^tL^X^ ^OxJi, — =J^T^--^^A(Nicotiana tabacum) feJfcOjRBJia 

charomyces) M<^^0^ (i^^y^n^ir^'irVtTi/^ (Saccharomyces cerevisiae), 
^n^-fe^^^^(Saccharomyces pombe)#) , RU&VtW, MpLU, T^^<;V^;V 
^ (Aspergillus) M?>MM (T^^/V^/V^ • — (Aspergillus niger) ^) ^ffi V ^fc® 

[oi6o] j^mm^^i-s^, mm^^v^^^^ mmmmtLx^ _h 

^O^Cl§a(E. coli) ^Px.T, te^M&m^tcM^ftftlbthX&i'O, *3&W<D&L 

mmm^^^t^m^, igmwttvx, dmem, mem, rpmh64o 

, IMDM^ffi-f-Sr^dS-C^So FBS, ^iejfiL»(FCS)«S5<DjfiL«f^Sr 

(D^0*bV\ m^tt, M3f, mZ0~ 40°CT?^]15~200B#P B 1ttV\ AK^J^CTit 

[0162] — in vivo-e^y-^^K^^^^^^b-cti, 09*. ji, ms&o&mmir&mtk 
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[oi63] mmit®im~rz>Wf&, ^fimmm. s&^fflv^m^^&So mimmmt^x 

It. -¥^r\ 79. >^^fflV^^-e^£(Vicki Glaser, SPECTRU 

M Biotechnology Applications (1993)) „ Sfc, IftSJESM&SrfflV^Ji^ h^^v^ 

[0164] 0S*.tf, ^6M©*fc^Sr=»— K^«#y^W^K^, -Y*c £ ^4^<DX^%n 
^Km^Km&n^V^7^^-Vir^mm^t(Dm^mB^tVxmm^ 

=■ y^^tCiS^LTtiV^Ebert et al., Bio/Technology (1994) 12: 699-702) o 
[0165] #3&W©^#«rj£££i3:3BJil£bTtt, #9^.hS^>f3SrfflV^rfc^-e#« 0 

#5 (Susumu et al., Nature (1985) 315: 592-4) 0 
[0166] ££>teu mti^^^v^ri:^ 

ffl^- , #l?li;fpMON 530tdf AU Zfl>^9~&Y?xirt9*r9f7&'y*7T 
v-3i^^(Agrobacterium tumefaciens) <D J^fc^T^Tf^AI"^ Z.<Ds*9TVT 
£r^=i N ^rjx.{^\ ^n^-T^- • ?s<JJJ± (Nicotiana tabacum) 

^|J:»9BrMOfel#:^r#^r^^-e^:§(Ma et al., Eur. J. Immunol. (1994) 24: 131-8) 

o 

[0167] ^.(Dx^KvxmhtitMmt, m^mm^tc^m^imm, m^n^ti^b^ 

AIU ^»6^^M#-e^-^f*^b-c*tM«^^^-e^§ o ^ft^Ht, Mite 
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. mr. mmttm, msmm. mm. imtm. sDs-*°yr^y/vr5K^®» 

-^h^V^^—^^ifhtl?) (Strategies for Protein Purification and Characterizatio 
n: A Laboratory Course Manual. Ed Daniel R. Marshak et al.(1996) Cold Spring Har 
bor Laboratory Press) 0 Z£lb<D?wW77j—t3:* WfeW^Wy'? J— ^ 
«HPLC, FPLC^<Dmfa?v^hy?74~&m^Xft5Zkffi-V%Z> 0 T7j^T49 

if htl&o Mx.lf. ^nr^A^ffl V ^c*7 AtL-C Hyper D, POROS, Sepharose 
F. F. (Pharmacia$W/^#{f btl% 0 

[0169] i&^o£;l\ mwmmmxnmmmmm^^^'Rmmmm^m^^ 

[0170] ±&<D£5icttm<Dm£M!t&&mmu mm^mmm^v^y^-h^m^-r 
*m m £l,v mm<D— ^>x$>z> 0 

[oni] sir. *mm&mmm\^QM f fcmz.®.mirz&, ^mmn^tihmmm^mm 

[0172] [HJfiflll] Factor IXa(F. IXa)(C*ji~5^ttJfP^L#:<Df^$Sl 
1-1. ^*5iI>VN^yK—^#M 

BALB/W^dgU ^PJ^H#6Mf^, 0^-Y-/V^-y^^-)8E*5J;O ; MRL/lp 
rrVMM, ft&fflf&B$6M1fc. H^-^— /^-y^—)5|2E^. Factor IXaj3 (Enzy 
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me Research Laboratories, Inc. ) &£lT<7)M v )$&l£'Lfc 0 %}\E\f&fgk'LXFCA&vi'( 
lsh7E£Ti?=LS*lsbH27 Ra(Difco laboratories) ) "C^-^/V^aWbUfcFactor IXa/3 
^40 M g/head^T^-^-LfCo 2®rHl^t-FIA(^n^>'h^^^T> ? ^^^^h(Difco lab 
oratories) ) T^^/l^aWfcLfcFactor IXa 0 £40 » g/head^TS#-bfc 0 J^^lM 
mmm^M^m^3—7mnofc 0 Factor IXa j3 K^3jfc»Jfi#ffi©_h#«rl-2 
^^UfcELISA (Enzyme linked immunosorbent assay) "CStHS^ SI&^-S^LTPB 
S(-)C&;l^ivY^y, N^^i^A^^^r^&V^phosphate buffered saline) 
fJLfcFactor IXa 0 £40 ^ g/headfNRrtS-S-Ui:,, fti|&$fc£©3 0 
JWHa^-r^^ain— ^$BJ}aP3X63Ag8U. 1 (P3Ul^i~, ATCC CRL-1597)£, PE 
G1500 (t2^ - £JBV ^cf?itft ^JM^Ut 0 10%FBS(ln 

vitrogen)§r^t?RPMI1640Jga& (Invitrogen) (£*T* 10%FBS/RPMI1640£#i-)(;:IK$B 
Lfcg^»£r96 well culture platefcS «U Bfe^l, 2, 3, 5 0 %. \Z.HATMffiMM ( 
10%FBS/RPMI1640 / 2%HAT 50x concentrate (X 0 ^MH) / 5% BM-Condimed HI 

H<MTofc 0 g!l!^8 0 g£fci49 0 BKmmVtimM^m&m^X, l-2\Z&Vt£E 
LISA ti£ 19 Factor IXa^^-T§^?S'|4^aiJ^i-^ri^J:«9, Factor IXa^^tt 
^prS/MVyK— ^£S^Ut 0 icV^T5-3^^:L/c^-fe-eFactor IXatf>g#|t?£ 
tt^^-r^^fP^^ffllJ^L, Factor IXa^^j-i-S^fP?£'|4W$^Vv^^yK- 
^^MiRLfc 0 /v<^UK— ^fi, 96 well culture plated 1 wellfefcDlfi^lHJ^^ 
m-r^bK^m^^i^mnoX^n— ^Factor IXa^C^^^-r^N 
^XB12^|f AZlbfco 
[0173] 1-2. Factor IXa ELISA 

Coating buffer (lOOmM sodium bicarbonate, pH 9.6, 0.02% sodium azide)~Cl p. g/m 
L&ZI^lRLTtFactor IXa j3 £^ Nunc-Immuno plate (Nunc-Immuno™ 96 MicroWell™ p 
lates MaxiSorp™ (Nalge Nunc International) ) i^lOO n L/well-C^^^ ^CX^^4 
>^^—i/3^fc 0 Tween (R) 20£^tpPBS(-)-C3[I}gfc#-^ diluent buffer (50mM 
Tris-HCl, pH8.1, 1% bovine serum albumin, ImM MgCl , 0.15M NaCl, 0.05% Tween ( 

2 

R) 20, 0.02% sodium azide)l?plate£^Ul?2R#PI|blockmgL-fCo Buffer£|^*#, plate 
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^diluent buffer-C#f5Lfc^^®fetiLi**fc^^^yK— -^OJ$#_h?f ^100 ix 
L/weir»U m^mm^^-^—^s^VfZo Plate^rStHl^^^, diluent buffe 
r^inOOO^MlsfcT/lsXy^^TP—^WM-Y^tft^^lgG (H+L)(Zymed Labor 
atories)^100At L/wellMiPU ^U^lBtfl^^:^— >3>Lfc 0 Plate^6[ll^^ 
^I'feJSSCBlue-Phos™ Phosphate Substrate (Kirkegaad & Perry Laboratories) £r 
100 ix L/wellfe5)PU ^U^O^^^^—^B^fCo Blue-Phos™ Stop Solution 
(Kirkegaad & Perry Laboratories) £rl00 ix L/well^PLfc#, 595™^^^®^-® 
^Microplate Reader Model 3550(Bio-Rad Laboratories) TPJ^iLfco 
[0174] 1-3. Factor IXa^P^ttSlJS 

Phospholipid (Sigma-Aldrich) £&#tffl^7k^i§j$U m^m^^M^tK 
i«9, 400 ix g/mL(Dphospholipid^m^®L-fc 0 0.1%^i/Jkif TjVy^>^WJ^ 
MiW&M&MM^T \ TBSB)40 ix Li30ng/mL Factor IXa/3 (Enzyme Research La 
boratories) 10 ix L£400 ix g/mL phospholipid^^ ix Li 100 mM CaCl , 20 mM MgCl 

2 

^-a-frTBSB 5 ix ht^^W— ^*t#_h?i 10 /z L^96^V— r-tp-C^PU 

2 

-CI^IHHV^^—: ^3VUfc 0 Z.(DWi&Wfcte. 50 ix g/mL Factor X (Enzyme Res 
earch Laboratories) 20 fx Lfe itJ^SU/mL Factor Villa (Amrican diagnostica) 10 /x 
Mz.. ^M-t?30^raSJS$^fc„ ^tl^lO/zL(D0.5M EDTA^^Pi-^^^^i^M 
Jfc&&±£-&tCo Z.<DBU&$®&K* 50 ai L(DS-2222^^(Chromogenix) SriftdHU ^ 
ja-eSO^-ra^^^^— i^yLfci, $!|5t$Eft405nnu *fflg^S655nm^*5(t5BR 
3feS£rMicroplate Reader Model 3550(Bio-Rad Laboratories, Inc. ) KXK>MMVfc 0 
[0175] mM®]*) Factor X(F. X)^i-^^pfP^L#:<D^ 

2-i. tm&&xfi'^fy\*--'*rftm 

BALB/c^Mm. $L&Mf&B$6M1ft, 0^-Y-/V^-y/^-)82EioJ;t) ? MRL/lp 
r^MM, $Zl&ffl1£W6M%fi, /^-y^— )5£E^ Factor X (Enzyme R 

esearch Laboratories) ^rJ^T^M^^Ufco |0lHl^,^i!LTFCA"C^*^/^v ? 3^t: 
L-fcFactor X£r40 /z g/head^TK^Lfco 2MTO^FIA^^^/1^3^LfcFacto 
r X&20~£fz.m0 ix g/head^TS-^bfc 0 Ml® P^PI^to%^£^f+3~60 
fTofCo Factor X^^j-1-^jfiL?f ^CM(D±#^2-2^^L/cELISA'eW^, ^H- 
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#L&bVXPBS (-)fc*frJRUfcFactar XSr20*fett40 ja g/head«HIRrtS#Lfc, ftSt- 
&S<£>3 0^, ^^©J»)^Jteirv!>^»— -v<BJiaP3UlS:, PEG15003rJlV>fc 
^^fei^^V ^J^g*^U^l 0 10%FBS/RPMI1640^±S^^^L/cilj^H^^96 well cu 
lture platelCWfiU jSfe^l, 2, 3, 5 0 mzHATmW&l&^<Dm&$rffoZkte£*) ^ 

^^UfcELISAiCj;«9 Factor X^Mi-S^^'l*^S'J^bfc 0 Factor X^?£<|4^f 
i-^^^UK— ^iSRU 2-3^^Lfc^-eFactor Xa(D^^'|4^^fi-^^ 
f0?&tt£$IJ)tLfc o Factor Xaf3:^-rScpfP?5tt^W$^VV^^yK-^^ GBJf- 
W^lItfT^^J^n-WbU ^[Factor X^W-tM^r^-C^W— ^SBO 

[0176] 2-2. Factor X ELISA 

Coating buffer "CI u g/mL[31^r^RL^Factor X£\ Nunc-Immuno plateiClOO u L/we 
lFC^M. 4tt-Ji6^a^->3yLfco TweerT 2O^t?PBS(-)T30^# 
diluent buffer-Cplate^r^?a-e2P#rHlblockingUfc 0 Buffer^^^# N plate (^diluent 

buffer-e#^Lfc^^cD^jk?f^c^N^yK-^i^jiW^»u, mt? 

lHt^^^^-^— ^aybfco Plate£r3[I]gfc#"-^ diluent buffer W2000#-f?L;/fcT 
/V^y^^T^-iftlli^rdr^L^^IgG (H+U^rMU ^^lBt^-lVdr^ 
— v-a^UfCo Plate^r6[Hl^#^, ^^SSBlue-Phos™ Phosphate Substrate (Kirkeg 
aad & Perry Laboratories) £rl00 jj, L/well^PU, ^ST^O^M >^;x^— i/gVLfc 
o Blue-Phos 1M Stop Solution (Kirkegaad & Perry Laboratories) 100 ju L/weir^^PU 
fc^, 595nm^3mt3^3feJ^Microplate Reader Model 3550(Bio-Rad Laboratories 

)-eStebfc 0 

[0177] 2-3. Factor Xa^Uffi^Mfe 

TBSB-ei/5#^L-/c/^^yK— ^i##_hWl0 L^40 ix L<Z)250 pg/mL Factor Xa 
(Enzyme Research Laboratories) 5ra"tpTBCP (2.78 mM CaCl „ 22.2 n MV^aMi 

2 

7^^T^v ? ^= i y^:^^^ 7 T^v ? ^-fey^ = 75:25, Sigma-Aldrich) ^-a"t?TBSB 
)^maU m^mm4>^-<—yB>-Lfz 0 20 ^ g/mLr/nhti 

(Enzyme Research Laboratories) ^oit^lOO ng/mL^tt^^H^VH^- (Fact 
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or Va (Haematologic Technologies) ) trTBCP^50 ix VBM\^X^M.XW£W±B. 
J^$itfc 0 0.5 M EDTA^lOju LmJ)Ul-%^bK£*)£ifo$:W±£ J t£fc 0 ^<DSx.fomWt 
1 mM S-2238^^(Chromogenix)^50 i uL^PL, ^UXZOft?^^^-^—'- V 
n^XJ-zMi, 405 nm^*5ft§fK3feS^Microplate Reader Model 3550(Bio-Rad Labor 
atories) XM^fZ-o 

[0178] imm^m ^^^mm^mw-m^^-^-^mm 

^UK— ^SB04^)^ N QIAGEN (R) RNeasy (R) Mini Kit (QIAGEN) ^m^XmM^WM 
<^?£«V^RNA£fitrjU-c 0 ^RNA&40 ^ L©gS*l«tfcc WM^tbfcR 
NA1~2 u g&$?%l\C, Superscript cDNA^^v/^A(lnvitrogen)^ffiV^|fe^# 
I Bife© V ^RT-PCRfe K£<9 — ^tlcDNA^J&Ucc, 

[0179] 3-2. ffifoHM^mMm<vpcRi,z£%mmt%mM$r 

^^m^Um (VH) cDNA^i^^^— tVX, Krebber^c^^^ ( 
J. Immunol. Methods 1997;201:35-55) t-fE^(DHB^^— M^-^^it^HF 

-fy^— ^fe^ffltbfco ^§-0.5 m lcdioom m hb zf*?^— m&tfote£x$ 100 

ju M HF^-f-^— m&m&m V vC\ SJ«25 /z L (3-l-eiSUccDNAM2.5 ju 1 
, KOD plus buffer (j|€#i£H) , 0.2mM dNTPs, 1.5mM MgCl , 0.75 units DNA polym 

2 

erase KOD plus (M&WW ) ^MML-t^ PCRJ3\ V— ^;V^^^y— GeneAmp PC 
R system 9700 (Parkin Elmer) ^fflV^T, cDNAWt ft (D^lfgCD^^&KfoZX , 
A(98 0 C-C3^^W^s 98°C 20#\ 58°C 20£K 72°C 30#^ib&5ra^llM^ 
iL-C32^^/V)^V^L^#B(94°C-e3^P^*PI^^, 94°C 20#\ 46°C 20#. 68^ 
30#/^b&5SJ£^11M^£LT51M^/K £ib^94°C 20#\ 58°C 20#, 72T: 30 
W^ht^mZ^\^4^^h\,X?>^^^;v) <D\*?tlfr(0%zW-eft ofc 0 PCRfL 
W&MZ&V* T-tfXi— X^/HB^^Clb^^tbfCo g WOlMX(f^400bp)<D:^l|ig®T>f 
^TQIAquick Gel Extraction Kit (QIAGEN) &JBV\ j^#|feOT#iB^<D^'^^3Wf$iU 
„ ^^^C30 /z 1-e^ttibfCo #DNAiff>t(7)ifeS@S^Jfi. BigDye Terminator Cycle Se 
quencing Kit (Applied Biosystems) £rfflV\ DNAv— p^ls*)-— ABI PRISM 3100 Ge 
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netic Analyzer (Applied Biosystems) KX, SStttfclE^IBftOSfrftt^V ^feVfto 
^:^&^J;«9^:^b/clE^JP^#y^hGENETYX-SV/RC Version 6. 1 (Genetyx) 

[oi8o] 3-3. pv—^ym&fc^&ffl&DNAmK&mwi: 

Sfi ltyWr^&ttMVHWrft (Sfi I-VH)it*S<DfcJi)(C N -79^— HBCD (Gly4Ser)2- 

y^-@s?ij^sfi i^®f^^«^^i-Ba^j^Mb/c^co(^^- vh-5' 

end) ZmMLtCo ^0.5 At 1(D10 ju M iH^"J#MW7 P 7-1'^— VH-5' end*5«fcU« 10 ,u 
M scfor (J. Immunol. Methods 1997; 201: 35-55) SrfflV^ SJS^20 

p. L(3-2xmmvtc.mmvH cDNAmmmn-mmi » 1, kod P iu S buffer (ymwm 

% 0.2mM dNTPs, 1.5mM MgCl , 0.5 units DNA polymerase KOD plus ) & 

2 

WMLlto GeneAmp PCR system 9700 (Parkin Elmer) 3: 

fflwr, »rJt-<^*ii|'S^a««V\ ^#A(98°C-e3#r»ML 98°C 20$\ 58 
°C 20$J\ 72°C 30f^^^5S)^^11^^^^U-C321^-r^^)^V^L^#B(94 o C-e 
35>^*PS^^ 94°C 20fj\ 46°C 20fj\ 68°C 30#^^§HJ^^li^-r^^bT5f- 
-f^/K £ib^94°C 20#\ 58°C 20#\ 72°C 30#^b&3KJS£llM^/V£LT30lJ- 
-f^/V)(DV^-f tLd^^#-efTo/Co PCR#, ££^£1% 

fcifcU/fco g ^<DlMX(^400bp)<DiiS^t£rQIAquick Gel Extraction Kit (QIAG 

en) KxmHnmmmm^mxmmu mm^a Lxmmi^tco 

[0181] •?yxffiifcLm."S&1%Wi(VL) cDNA®r>f±ftM<£>fca?>^ Krebberfe^Mj. I 
mmunol. Methods 1997; 201: 35-55) 1B4!c<£>#0.5 £t LO100 ju M LB^-I^— 
<Bj*5«tU* 100 M LF^9-(^— m&to&m^X^ BJ&m 25 ju Lte-l^lWSiUhc- 
DNA$S^2.5 n L, KOD plus buffer (3€#lfrSik 0.2mM dNTPs, 1.5mM MgCl , 0.75 

2 

units DNA polymerase KOD plus (MPEWM) ) ^P®tbfc 0 PCRte, =77HM:?9 
— GeneAmp PCR system 9700 (Parkin Elmer) $rffllv£\ EBrJr<£>ittgtf>3!j^t£l£$£ 
V\ 94°CX3^mmm^, 94°C 20#\ 46°C 20#\ 68°C 30#3&>£>&5HJS£:11M^ 
/VtLTSlH^/K £fb^94°C 20fJ\ 58°C 20$\ 72<€ 30#d^&5fxJ££llM^/V 
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WbfCo @ W<£>1MX(ftt)400bp) CDifi|iSifM"^QIAqucick Gel Extractio Kit (QIAGE 
N) ^T^#|fePJ!#fB*(D^^»Mb, M^K30 M L-e^ffiL/c 0 ^ir^m^C 
Mm^y^—LF^MfD (Gly4Ser)3- y^-@S^IJ^#*P$tLfc^M^fe^o S£ 

Hr^c^k-sn immm^UMir^ g ftre, :/5m^-lfcd (a y 4Ser)3- y>$— 

SE^iJ^Sfi ltymm±&iiir%^1rmm^^fc-k<D(zf94-^— VL-3'end)^ 
ffl#Uh 0 Sfi I mWr^$LttMVLm}i (Sfi I-VL)±ti|ig<Dfc«>}^ ^§-0.5^ LOlOju M V 
L-3'endy^^— M^&XTf 10 u M scbacky^-P^— ^fflV^T, SJ^IS 20^ L 
(fifMVL cDNAJti|igi(f^^?Sl L, KOD plus buffer , 0.2mM dNTPs, 1. 

5mM MgCl , 0.5 units DNA polymerase KOD plus (Ml^WW ) 2rMMbfc 0 PCRte, 

2 

wHMW— GeneAmp PCR system 9700 (Parkin Elmer) vC 94X^3^ 
P»ML 94°C 20#\ 46<£ 20fj\ 68°C SO^k&SSJ&^llW/l^LTSlW 
/K $b^94°C 20?>\ 58°C 203g!\ 72°C 30##^5^£l1My/^LT301My 
/V(D ^ftX~ft ofc 0 PCRfL Kl£$t£l% T#13— X^>tM*ft('ftbt 0 @ WO 
lMX(^400bp)(D^lpg$T>i-^QIAquick Gel Extraction Kit (QIAGEN) gs# 

[0182] *f Msfi i-VH*5J;t/Sn i-VL»r^^Sfi I (pjjy^Jr) ^xWMWimmUM<Dj?m 

Km^RitM^mmu m°cx-mmit^n^o ^©t, s^M^QiAquick pcr 

Purification Kit (QIAGEN) ^fflVNr^Ife0J#fB«O^^*tMb> fl^r-^tt 
(DBuffer EB 30 m L-C^ftLfc 0 
[0183] 3-4. thIgG4-7r>^^^-^iff^|4igG^i#:^5affi^^5K 

B W<D^M#MttIgG^L{*:^^i-5l^^. &Hm<D^uft7-$:l&!&t5^Z>fc 
#> ^IgGl(Dknobs-into-holesafi¥ (##ff ^Cfife3) ^##^IgG4CDCH3$^^»T5 
y^Sm^^Mb/Co ^^a(IgG4 7 a) J3Y349C, T366Wg^#:-Cfet9, ^7°b(l 
gG4 7 b) ttE356C, T366S, L368A, YAM\f(D^MW-Xfo%> 0 MMi&ffc®^ 
vH^iObg^-ppcpScp- - > -ppcpPcp-^jgAU^o *ftf(a^ ^if-^rn 
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[oi84] ffittfrf-Km (ffiS-b&RHL^^fs^s) (Dmmm tvx. ^vy^w^mm 

m^^— pcDNA4(Invitrogen)— H^V^bL^•^tb^ f tL»?^l^, 
JN8J^ffl^^/VBB^J(lL3ss) (Proc. Natl. Acad. Sci. USA. 1984; 81: 1075) <D~f 
mitt^^VZ&fcZl&fflii (VH&l >LVL) £fcMgG4 y a&ftmm (BE#I## : 9 
) k )t?fW$ (BB?«#-J§- : 10) Sr>lB.^5&/^?t><£> ( P cDNA4-g4H/£l >LpcDNA4 

U$1.0kb)£rXho l(^7^^-)"e^bbfc^^, QIAquick PCR Purification Kit ( 
QIAGEN)^T^#t^P^*fB«c»^&"eW^b, DNA polymerase KOD(m#«6ft) 

fto f£¥M^^$M>t£QIAquick PCR Purification Kit(QIAGEN) KXmUUmW 

mm<D^mxmmu Not i(*#^M^mmbut, Wot i-biuntwK^ti^fr 

^1.6kb&l^L1.0kb)£^Eco RV-Not Il?^t;LfcpcDNA43\ Ligation High CH€#7§fr 

m)^m^xmt^mmmm(D^mm^mR^n^tc 0 mR^m^±m 

MDH5 a (Competent high DH5 a (jH»£M) ) ^9M^fc a #Wc7yt° 
^y^Wtt^P— ^i^QIAprep Spin Miniprep Kit(QIAGEN)^fflV>-C#^7°^5:K 
DNA^^itbfc 0 

[0185] ^5-*w>t« (^fi±^»L^ rmir^) fe^^y^nufammm^?? 

- pIND(lnvitrogen)— H^^V^LL^^tL^:tLOM|g^, 

^VMIE^'J (IL3ss) (EMBO. J. 1987; 6: 2939)<DTfeMMi&^^#:^f?i$( 
VHftV ^VL) £tHgG4 7 b^fjti^ (SE?lJ#^- : 1 1) #V >U ic S^^M^jAA/ 
fc^O( P IND-g4H^V>b pIND-g4L)^BLi^<D;^^MlJ9tf^U #*<©^^KD 
NA^r^itbfc 0 

[0186] 3-5. ri^ittK^i^^^-il 
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3-A^mn^fitc^vy^4^)^mmm.m^y^v (pcdna4- 8 4h^v ^ l. pc dna 
4-g4D^rsfi rcmitu m&w&v* T#n~x^vm»i^f±twc 0 hthtmis 

TV ^TdfcW^^W$Mfr (VH&V ^VL) &f&fafrlfc.m}f (^J5kb) ^QIAquick Gel E 
xtraction Kit(QIAGEN)£rfflV\ 8S#KM#IB*©^ffi-C3RHiU S&H;fc30 n LT* 

mmisfco mmKt, tn^n^n^-r^-^mn^fit^ i mim?. ixa^x 

B12E±35f$Sn I-VH^V^bSfl I-VL|lr>T"^Quick Ligation Kit (New England Biolabs)^ 

5 am (Competent high DH5 a (3€?¥«t) ) &teWfe&Uto *fc, 3-4TM®£*L 
fcSfl I^^^^^Vy^M#^il^M^m^^^K ( P IND-g4H^V ^L-pIND-g4L) 

tti^jSi-S3-3Tl^ig^ttfcSfi I?i^feiF. X^#:SB04S5f5Sfi I-VHJfeV^L-Sfi I-V 

[0187] ^S-DNAlff^CO^SSB^'Jf* , BigDye Terminator Cycle Sequencing Kit (Applied Bio 
systems) £rfflV\ DNAv"— ^xyf- ABI PRISM 3100 Genetic Analyzer (Applied Bi 
osystems) ^-C^#t&0J!#fEic»^fefe^r^^V^^:^Ufc o ^fet-W^Lfcia^J 
ffi^AWy^hGENETYX-SV/RC Version 6. 1 (Genetyx) \CXf&$t L-fc 0 

[0188] S fft?r**->i>^ QIAprep Spin Miniprep Kit (QIAGEN) £ffiV 7°7^5K 
DNA^HIU lOOjuLtf)^^ ^fb/Co #lF. IXafei#:=3f^9H^^^-, 
£tF. IXatfifo^yLmmm^??-, #lF. X^ft:^^H^m-<^^-, ^UT^L 
F. WiW-^^ylMM^^^—^:. ^rtL^^pcDNA4-g4 XB12H, pcDNA4-g4 XB1 
2L, pIND-g4 SB04H- ; ebTpIND-g4 SB04L^#itfe o 

[0189] mmm^ *^r.mmmvmw-<Di¥m: 

4-1. DNA^(DMM 
tfiPf-^BHLtt^miB^??— ( P cDNA4-g4 XB12rH:LTpcDNA4-g4 XB12L) 

?a^^^^$IJi-5^^Tety7V5/f— Ki-^7°^^KpcDNA6/TR(lnvitro 
gen) j>m$i£th% 0 *fc, ^t#:^JKHL^^M-<^— (pIND-g4 SB04H-?:L-Cp 

iND- g 4 sbo4l) i^^/v^xh^^^^y^muwi^^^A) 
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t^MVOLls-frT 0 ?— Ki-§^^^KpVgRXR(lnvitrogen) d^^USo t£ 

fc 0 ^BlSi§*^10mL(D^^, pcDNA4-g4 XB12H, pcDNA4-g4 XB12L, P IND-g4 S 
B04H-?:b-CpIND-g4 SB04L^#3 n g, P cDNA6/TR^rL-CpVgRXR^#18 n gffiV yfc 

o 

[0190] 4-2. l^!HJ&©^^:7j^>3^ 

tHJftJ,'S ( ffMBJI&S 5(5HEK293H$c (Invitrogen) ^10%FCS (MOREGATE)^tf D 
MEM^±te(Invitrogen)^^PL, 5 X 10^mL<D«^JtTl^f »ffl^>;y ( 
[ll^lOcm, CORNING) (D^-^V^^oL—lOmL-fo^t^^CO ^^^—^—(37 

2 

°C, 5% CO ) rt-C— M^i#^Lfc 0 4-l-e^SLfc^°^5KDNA^m^^^^^ 

2 

i^^a^^;^. Lipofectamine 2000 (Invitrogen) 75.8 ju L^Opti-MEM Ii^itSl (Invitrogen 
)2708 J u L(D«^Px.T^?U205>raMLfct>(Z)^well<Z)*BJ!^^AU 4~5 
Ptrsl, CO -f>^r^— (37°C^T5% CO ) f*re-f^f^-<— hVfc Q 

2 2 

[0191] 4-3. iimmRmgG&cfcv&mmm 

m^<Dx^Khy^y^^B^tcm^^^^h^m^A^\^^, 1 ^ g/mL 

^h^lM^y^^n^te^Xli) gra-frlOmL CHO-S-SFM-II (Invitrogen) i$±fi£r 
i£AU CO 4>3r~*<-7-(37 0 C, 5% CO ) f*n?l EUtHL-T, #Lflcfr«6HL#^ 

2 2 

(D$£—ik&mnm&ftofZo mm&m^m^u mL cho-s-sfm 

-IIi&iffil£Ti!fe$£Lfc^ 5 /z M©^fn>A (Invitrogen) Sr^tflO mL CHO-S-S 
FM-Itt&ifiSr&AU CO -f ^3r^— (37°C, 5% CO ) rtT?3 0 K^#UT, £i 

2 2 

ibfc0.22 n m7^- MILLEX (ro -GV(Millipore) £MLT2MUc 0 fli^^Wf*^ 

[0192] 4-4. frfa-mm 

Hife^!|4-3^|S^(^^"^-e#^fcl0mL(DJ#^±^^100 /z LcDrProtein A Sep 
harose™ Fast Flow (Amersham Biosciences) SrSfedPU 4 0 CC4H#rH^±^MMfPL 
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tCo ix m©7^- ^y7°Ultrafree (R) -MC (Millipore) f£#U 0.01% 

Tween (R) 20^tfTBS 500 ii UZ.X?>mWfr'&, rProtein A Sepharose™lt|-J!g£l00 n 
LCD 0.01% Tween (R) 20^tf 10 mM HC1, pH2.0^ygL-T25>FBlf£gLfc£>^ £i 
^Mm^tc 0 5/x L<ZHM Tris-HCl , P H8.0^Px.-C^fpLfc o 

[0193] 4-5. fcblgG jR&©j£J| 

Goat anti-human IgG (Biosource International) ^coating bufferfCCl m g/mHZ.M 
ML. Nunc-Immuno plate(Nunc)(^@^@^bLfc 0 Diluent buffer(D. B. ) \Z.Xy*ny$c 

^WmmM\ti<DK3b<D*Z^'<?— KfcLT, 2000 ng/mL*^3ffiF5R5(l"CD. B. fcTl 
l^Pg#^bfctMgG4(t^b^:TF^:#:, WO 99/51743#M)^l^#i-^Pbfc 0 
3[l]^fei#-Ufe<Z)^> N Goat anti-human IgG, alkaline phosphatase (Biosource Internatio 
nal) ^r^JS^ii-Tto 5[nIgfe^-L/cC»^, Sigma 104 (R) phosphatase substrate (Sigma-Ald 
rich) SrSHirLT^-fe^^, Wt3tl§})—?— "Model 3550(Bio-Rad Laboratories) (31 j; 
^ #flS^^655nmi:L-"C405nmOK)tSSriB!l^bfeo Microplate Manager IH(Bio-R 
ad Laboratories) y^h^T^ffl^-T, ^V^— h^tfefil&^^^iiflftpOfcMg 

[0194] CH»>|5] «#HT5/ir-r 

jfe^A«<D®|ltg^-S#^^#:^^iEi-S^^^bd^-i-^/c^(-, Fact 
or Vlll^jfilJI&fflV ^c^tt«#hn>*Vy^>mi (APTT) HIGH'S Nift 
#:»^#^Wbfc 0 $I*&^S<D^#:|§^ 50/* L, Factor VHI^jfcit (Biomeri 
eux)50/z L&tMPTTf^(Dade Behring)50 ix LCOm^m^^C^^mMUVfCo 
Umi%fote20 mMOCaCl (Dade Behring)50 J u L^mU^m^MK.^t^X v )mi^ 

2 

^fc 0 CR-A(Amelung)^^^tLfcKC10A(Amelung) ^£<9lK@-r33reCDH#Fyi 

[0195] Factor VIIIj)C^lfiL|f (D^^B#Fb1^0%, !ESlk^<D^^H#F3l^l00%£Lfc£^fE 

<l«#:<DFactor VIII^tt(%)£3f mbfc 0 
[0196] [H»!|6]rm#^l4fei#:Ob:Mb 
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JhmU^^T$<DM^^^Mhmfr<>tcffiFactor]Xatfti$ XB12*5 £l/#LFactorX 

6-1. tVtfiW-^nmk'M 

IIS ^iftTV^ Kabat Database (ftp://ftp. ebi. ac. uk/pub/databases/kabat/) 
*5j:t^IMGT Database (http://imgt. cines. nV)£9fcHft#:T$ygiie^J^r— ^£rA 
3=U «^UfcDatabase^fflV^-C-^^XB12-H^Br^|gi^, -^^XB12-L® rT^E 
fl^, ^^SB04-H^bT^M^. -^^^SB04-L^Br^^^^itr^n^— ^ 

(1) XB12-H®"bT^^^:KABATID-020619 (Kabat Database) 
(Mariette£>, Arthritis Rheum. 1993;36:1315-1324) 

(2) XB12-L^bT^^J^:EMBL Accession No. X61642(IMGT Database) 
(Markb, J Mol Biol. 1991 ; 222 : 581-597. ) 

(3) SB04-H^hT^^^:KABATID-025255 (Kabat Database) 
(Demaison^ Immunogetetics 1995;42:342-352) 

(4) SB04-L®rT^^^:EMBL Accession No. AB064111(IMGT Database) 
(Unpublished data) 

(lH4)Ofch^#:<DFR^^-v^^:#:(D+@Mtt^:M^:^^(^T^ CDR) 5:#1SL 

[0197] &ft, NCBLtD— $&kM£;ftXV^*BIIItt$^Web site (http://www. ncbi. nlm. 

nih. gov/BLAST/)^fflb-C, (l)-(4)(Dtbttm^Bm&<Dm^^bttfo(DftmZ/7' 

o 

(1) XB12-H§|Br^W$:GenBank Accession No. AF062120 

(2) XB12-L^Bj^'Ha^:GenBank Accession No. M74019 

(3) SB04-H§! Bl^igi$:GenBank Accession No. BC019337 

(4) SBO4-L0BT^'BlJ^:GenBank Accession No. AY204756 

[0198] 6-2. wm.im.m^m^^-^-(Dmm 
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K^m^n^mvtco ££>^ ifL^mm^Mi^^^m^T^—^x^ xhoi 

[0199] 2.5 n M(C|^MLfc^^^-y=fDNA^#l n LXi^V, lx TaKaRa Ex Taq Buffer, 0 
.4mM dNTPs, 0.5units TaKaRa Ex Taq^TSMja^PX.. RJfcj&48 u LM&Si? 

94°C 5frfikULtc.m^ 94°C 2ft, 55°C 2ft, 72°C 2#a^&5a»2 

#L#36^<£>5 ' 7N«*3j;t^3 ' ttfiUZT— -/V-T^y^— (#10 ju M)£l // L^S 
^PU 94°C 30#\ 30#\ 72°C l^^&3£OS£:35lM^/WfV \ 72°C 5^£c 
J^-fr, ^^iStMfc^Jf m\sfc 0 PCRfL HJ^IS^*^1% T#n— X^/V 
m^cft^l£Uc 0 g ^J(Di^-fX(^400bp)COJfi|iSiffM"^QIAquick Gel Extraction 
Kit (QIAGEN) ^^^X, Wt^0J!*ffi*c^^-t?»MU^ d&H*30 ^ l^j§[lJLfc 
o ^PW^pGEM-T Easy Vector Systems (Promega^JBV^T, ^#UiM#IE4fe<D 

^>X£rff ofco #DNA$r>f<7):^^ia^J{^ BigDye Terminator Cycle 
Sequencing Kit (Applied Biosystems)£rJBl\ DNA->*- ^xyf- ABI PRISM 3700 
DNA Sequencer (Applied Biosystems) KX, Wittt&W&fcM<OXfefcffl<^1gUt 

o 

[0200] IELV ^tMb^#:^^f5^*^^-Ia^J-^feS^^^^^$tbfc^ 0 ^^K^EcoRIfc 

X(^400bp)(DDNA$T/f£rQIAquick Gel Extraction Kit (QIAGEN) £rffll^t. ^# 
tfcW^#<0^Tfl«l4U dSm*30jtt lt^WLfco afe»«3-3T»fmL 
fc^r-^lM^y ^fl^M^^.X^^5K(pcDNA4-g4H, pcDNA4-g4L) ^XTf^?? 
^y^SM^^^M^^X^5K(pIND-g4H, pIND-g4L) £EcoRl:}o<J;T*Sfin??N>fb 
Ufc&K:, ^#^^g^^tf®rK~G^5kb) ^QIAquick Gel Extraction Kit (QIAGE 

N)£fflivT, muMmmmm<Dijmxmmu mM7k3o»\xmttiisf^ ecori&j; 
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oRI3o £X$SmX*m4k^tc1rh7^4?y>m?l$MmWLy°7^ (pcDNA4-g4H, pcDNA 
4-g4L) grRapid DNA Ligation Kit (Roche Diagnostics)^ V^TSsf JfftW^iEtttf)^ 
^^IISS^^fofe 0 *fc, EcoRI;& < OTSffl^^bLfcfcMbSB04^f£»S^ir 
>t(H#(>»fiilfcl£fcteL#|^^^ 

^ft^M^fi^^K (pIND-g4H, P IND-g4L) ^Rapid DNA Ligation Kit (Roche D 
iagnostics)^ffl V >-C^#tfePJ#faa<Z)^-&-e3g^^^Tofc 0 
£^-OM§^DH5 att (m^ll)^WmUfCo 

[0201] r m#Mttfei#:-e«^v ^^oL^b^#:£LT3iim£^5 fcfe ^ ^t<d 

S(Niwaet al. 1991 Gene, 108: 193-199. ) W£M<^#^^fjt^}f A^ttfc 

7°^5K(pCAG-g4H, pCAG-g k ) £XhoI:& J^SfirC^bU _bfBcD^S#Mtt 
^#^g^^-£XhoI:fcitFSfiI^ 

H®^^fl^fc«Lm^^«)*fc«tMbSB04^Lft:jte^-»f^-(HmBr^fIi^ 
*fc}*L^ Br^^)^rif Abfc^^^5K^«bfc 0 DNA3gMSJ^f*Rapid D 
NA Ligation Kit (Roche Diagnostics)^ V \ AMMDH5 a 4* (M¥fr®5M)$:MM& 

[0202] 6-3. tMb-«#Mtt^^H»l 

4ffiS^>tMb— S#Mt4^L#:^?a^^^— i:pcDNA6/TR, pVgRXR^fflV^T, ^ 

tsbK, mmm4-5, 4-6K^-r^mxMi^mm:^xi^mm<D^m^mm.i. 

[0203] 6-4. tMb#Lf*Wf$M 

^^tMb^f*^^-^/^ mmwm - 3xft 

m4-2[Z.^ir^mXHEK293H^1&inl L mA^n<3fc 0 it^^-a^A#(-10mL(DC 
HO-S-SFM-IlJ#^(lnvitrogen)^r^Pfej;I^^U-Cgfe^-bfc^^ N £^10mL<DC 
HO-S-SFM-II&ri&U CO 4^^^<— (37°C, 5% CO ) faX3 0 K^^LT. 

2 2 
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[0204] 6-5. wkr.mmmvkfofo(Dmmmte£xfim;mm<D?km 

E&IELfCo ^ffc^W^ QuikChange Site-Directed Mutagenesis Kit (Stratagene)^r 

^"-rStMb^MWMtt^Cth^bXB^^CVHihXB^f-A, VL:hXBVL)/ tMbs 
B04£>if£(VH:hSB04e, VL:hSBVL-F30^^#Ufc o &ttfc»jmniMiP\&£lTCDBl 

[0205] (DtMbXB12^L#:VH(hXB12f-A) E^J#^-: 1 (mSIfi^J) , IB^J^:2(T5/^ 
Ifi^'J) 

(2) tMbXB12#L#:VL (hXBVL) IS^IJ#^- : 3 (ifi«?lj) , SS^J#^- : 4 (T^USS 

(3) tMbSB04£i#:VH (hSB04e) BB^'J^ : 5 (ifi£E#|) , BB^JS^ : 6 (T^/^BB 

m) 

(4) fcMbSB04£i#:VL (hSBVL-F3f) BB^lJ#^- : 7 (IMBB^J) , BB?IJ#-5§- : 8 (7$S& 

[0206] (Ht^jTltMW^^fy^ 

tMbSB04^L#:(DVH tVL(D#® (DT5/^aS«^i-Sfci6 Id, MOEV^ h>>m 
T (Chemical Computing Group Inc. )£-JBVvt\ tf^enS?— ^^IJV^J^^iftFv 
faJK^E-^/VSrf^KLfco VH^VL<D|fffi^*3V>-C, H39irL38(DT^y^^^ \Z.#)V 

1(A)) o ^fc, H45^L44(DT$7^»-^tt- : e^-r^>'(Leu)i:^ay^(Pro)-e$>«9, pfl 

b)) 0 z.Wb<D2mffi<DT^;mmmz, ^mm^^^xm<^^nx\^t^m 
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&&tlX\ ^ (Vargas-Madrazo E et al. J. Mol. Recognit. 2003, 16: 1 13-120) 0 H3 
9, L38, H45, Ltet£}?<D#Li$:<Dl->^— !Jy^toV^"Cfi, Kabat£>CD:£jtfc(Kabat E 
A et al. 1991. Sequences of Proteins of Immunological Interest. NIH) ^rj^^H^U 

[0207] [HW!|8]H39, L38<DT$;m&&&UZKWk&fc<ni¥$k£Wffi 
8-1. H39*Dit/L38^^bfc^L#:^Ja^^-Ol#^ 

fcHbXB12(DH^i:tHbSB04CDL^(D^^Pl^i-5j;5^> mfe097<£>£qJLfc& 
<5V>TtMbXB12 H^(DH39(D^/^^>'^tMbSB04 L^COL38(Z)^V^5:^g^ 

, MT$y^(H39, L38)^{RlJ^^5E©«W^oy>?>'(Lys)*/c«T/V^>'(Arg), 
#J^t^A^«^^o^>V^5^li(Glu)*fc{*T^^^V^(Asp)^e^b^i 0 th 
^^^Mfz^^lliiiyi^ QuikChange Site-Directed Mutagenesis Kit (Stratagene)^ 

[0208] 8-2. ^^J^lfrMffiffl^^^^^^MfFtt 

H^^L^^^fftiJ^^oV^TfFtti-^/cfe^, fWUfcfcWbXB12 HgC(H398fe£ 
X tMbSB04 Lg^(L383fc^X Kf£3!fcWbXB12 Lm&SWm&tfifcft^?*—*: 
fflWC, ^ife^|4-2l^i-^&-eHEK293H^it^^AU 

[0209] ft §!^#:200ng£l^:77w V:7r— (TEFCO) Hp-eMTtMlSU 14% SDS-PAGE 
mirii^VWTEFCO) i£&ALT, «^c»£rfrofc„ «^<WjfL 10%^/— 
£?7%^|&$^fc30#|!g§LTH^&3ffi£fTV\ SYPRO (R) Ruby protein gel storing ( 
BIO-RAD) tC— g^lLT^-fe^tTofCo JW^ 10%*?/— /VSrg'tf7%SfflB89St^ 
lH#F^gLTJl&fe^3g£r?fV\ ^3fe&ffl^SHuorImagerSI(Amersham Biosciences) 

srffiv^ ptfc*H)fu >r*— ^^fm^wmj^ %bfvfcm&&m^x. image 

Quant ver4. 2 (Amersham Biosciences)^ J^Hil^itRilcD/^R^^&g^ 
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[0210] ti&&m2te&ut 0 &mut&ft&&&&i&&R^x, bw^sxb^-uko 

lt^(%)^rxB12-L^/L^^M(XB12-L^ + SB04-Lf0x 100j-e#HjUfc o fch 
fl^XB12 HMH39)*Dj:t) ? th^SB04 LmiZS)<DT^/W)^W^M(0^ >1^5MGln) 
X~foZ>mF&KmO%X*$>%<DKMVX, H39*5j:t>X38Mmbfc^^{*tMkXB12 

[0211] 8-3. Mmmmmm<D~m&m&fcfa<Dmmtmmfevmm 

^fbSB04 L4B(L38QSC^) ^m#MttfelfW?a-<^-^^^»th{bXB12 L§|:£>i 
r5fcMbSB04 Hg^M#Mtt£if*l£IS.^^— x pcDNA6/TR, pVgRXR&ffll^-C, 

n»<j4 -2,4-3 K^ir^mxHEK293H^mm+mAte£Tfmmmm&n^tc 

[0212] s-4. &&mmmmtfcfc<z>mm 

H39afe^)3sj:w^aifcMbxBi2 Lm&tfcftm.^?*—. i^^m±mw\^B04 

H®*5«fcU5tMbSB04 L^(L38^)^L#:^m^^— ^rfflV^T, HJfeM4— 2iC^ 
-r^fe-CHEK293H— *£c7^AU i£-*±«^i^f*£^£^/c 0 ££>fcU ^fe 
- 5 , 4 - 6 ^^-f-^-e^:#:)»^*5 J: tm^fi© JfeSSrl&feUfc, 

[0213] Factor\Xa&£X?FactorXlCMir%ffi&m&<7>W^l-£, MMMl ~ 2, 2-2^1" 

^mx-MMUto 3IS*SrBI4^ EI5fc^Ufco H39:fcJ;U^L38(DT$/^gi&L-Obf£ 
[0214] £t._L<D#£;^£>, XB12 H0<©H39*dJ;(^SBO4 Li|(7)L38£B£^i-3^j£j;*9#Llg 
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^mmi^tcwm, knobthoie&m\<^ttm&^frx^H^x\z.m^t£<, «c#> 

[02i5] cnw!i9] \,±i(DT*/m%&m^ttYikfcw<Dwnmm 
9-i. L44^^vfc^mm^^—<Dmm 

tMbXB12(DH^i:tMbSB04CDL^^^[5g.*i-5J;5^^ MMiH7co^m^ 
-3VTtMbSB04 L^(DL440yny^»^^«#^Wi-^T5ym^®i^Lfc 0 * 

teT^^V^CAsp^e^Lfco th^^i#:itf5^-cDgm«, QuikChange Site-Di 
rected Mutagenesis Kit (Stratagene^fflV^T. ^UM^MMt^M^Jj^X^^^M 

[02i6] 9-2. ^^mmmsm^c^mmt^mmms 

HmtLm<D^mmi^x^xwMir%tctb\^ i^m^tcwtsBOA l§kl44s^) 

w-c, mmm4-2\z.^jjmxHEYJZ9m~- mfc^mAu mm±mtpKtfn$.& 
^■m^t^ §e>{^ mmm4-5, 4-G\-^^mxttmnmte£T$m.w.m%t<D 

[0217] WMfiiW-200rig%:-y-^7V/<y7T— (TEFCO) ^XMjt^M^ 14% SDS-PAGE 
mini^VKTEFCO) [CjiALt, S^^lfe^TofCo M^ctbiL 10%^/— /V£ra- 
tp7%g^^^^^305^rB^i:L-C@^^tS^fTV\ SYPRO (R) Ruby protein gel stain?g( 

bio-rad) MMw^x^k^n^o mz-, io%^^/— /]s^t?7%gmm&\z. 

l^W^VXB^^^M^l-^^, ^3fc$mi§SMFluorImagerSl(Amersham Biosciences) 

^fflv^-c, mmrnvru mhfitmm^mx^x^ image 

Quant ver4. 2 (Amersham Biosciences)t^J;«PH^doJ;t) ? L^C»/^>K(D^:3fe^S^^ 
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[0218] ffi^&m6iz.^fc 0 wm^tcmffim&mimm^^x, nmtt£Z>xBi2-LM<D 

Jt*(%)^rxB12-L^/LTOS(XB12-L^ + SB04-Lf0x 100j-C#tiiL/c o fcb 
ftVX^ L44M^Lfd#-£imtMbXB12 L§|(D.tbW_h#U 86-90%£ 1.8- 1.9{t 

[0219] 9-3. mm&mmm(Dr.mftm&&fa<Dmmtmmmmm 

mmmmz.^^xwM'tztim^ #®iUifcMbsB04 MLAmm r.mwm 

Hmr.mmM'VktfiW^m^??— . pc dna6/tr, P v g RXR^fflv>r, mmm4-2^ 
[0220] mmmi±(Dwm~immm5K7jkir^mxmmi.fc 0 ^B7i3Uc 0 

[0221] 9-4. ^^ttfRffiffi*t#:<Z)|i^ 

FactorX^(D^^?£tt^Ol^Tf^1-£fc#)t;i, ^^MtMtSB04 HfC&it^th 
fbSB04 Lil(L443fc^)^f£5§?l/<^— ^WC, H»!l4-2iC^i-^^-eHEK2 

[0222] FactorX^^J-rS^^^Wtt^^ i#H_ttlt£ffl V ^MMim ~ 2^*t"^«fe 

[0223] i^_b(D^d^> SB04 L$g<DL44£V ^— @J^®T5/B^^i-3^-£^Jjpi 
^o^^tt, FactoVlllSrft#f «*@flHttv ^tmfem:&T&&ZZbte<, 
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[0224] [|tgifefmO]H39, L38<DT$/Wt&£TnA4<DT$Stik&&&\^±Wkttfc<ni¥W!:k 
10-1. H39, L38<DT^;mLU&&^Vtttfcm%L'<?#-- <DM^ 

^^i-?>T^/mi^^:Vtc 0 Mcfcma^ tMbXB12 Hg(<Z>H39i:tMbSB04 L#| 

U HotMbSB04 L^(DL44^#?£i-§yny^^fllJ^[z:iE<D«#^oyv ? ^(Lys 

>-^(Asp)^M^bfe 0 tMb^f*jfr|S^-<Dgi&te\ QuikChange Site-Directed Muta 
genesis Kit (Stratagene)£fflV^ ^#|fe0J»fE4fe(D^^-e^M^^AUfc o 

[0225] 10-2. ^^-$iJ#fpjffiffl^:#:(DMMi:^-^$iJ^M 

ltXB12 Hit B^StMbXB12 L#|cD3®ig<D^#:^J|/<^— ^fflV^T, 
4-2i^i-^fe-eHEK293H^3tfs^2»Ab, j#a±tt^d^{*£#S£-frfc 0 $ 

o 

[0226] ^M$iW-2Wng&- : 9-^zf;V/^y7T— (TEFCO) ^XWjt^Ml^ 14% SDS-PAGE 
mini^Vk (TEFCO) [CftALT, m^^ib^f ofe Q 10%^/— /V^a 

tf7%g^^^|ft(^30^FH^lbT@^:^tS^rfTV\ SYPRO (R) Ruby protein gel stain$?( 
BIO-RAD) (C— S«L-C^fe^To/c 0 #C»Z1, 10%^/— /^£-^t^7%@1^|gfc 
lfltFB1MLTJ&fe#i^a^^TV\ ^3fe^tt}^®FluorImagerSI(Amersham Biosciences) 
^ffiVMT, Pf^Wb, ^-^^[IJ^^^Ufeo nhtlfcmi^m^^X^ Image 
Quant ver4.2 (Amersham Biosciences)^ J^H#|:&£OX#|(7V^K<D:^3fc3&S£r^ 

[0227] M^g|9^Lfc 0 WltiLtcl&ftmmmimm^X, g6W£5XB12-L#ttf> 
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it^(%)^rxB12-L^/ / LTOi(XB12-L^ + SB04-L#0x 100j-C#tiJLfc„ th 
lbXB12 HgKH39)*3j;U«fcMbSB04 Lm.(L3S)(DWiT^/m^^^m(Glu)K^C 
tMbSB04 L^(L44)«»^^0^°py^(Pro)-efe5^c^^«82%-efe?)CD{z: 
ML-X, fcMbXB12 H^(H39)*5«tt^tMkSB04 Lil(L38)<DMT$/^(D^7l^^ 
(G1u)^<D8Sc^^^lT, L44Sr»mbfe#^^f*tMbXB12 L&<£>Jfc^tf594-96%£ 
-C±#bfc 0 COW<Z>ft±te, ^Jfe^j9^joV>-CL44^^-Cg^Lfc86-90%j;«9 

[0228] 10-3. ^@^fF#fflO^«#Mtt^Lf*^^M^«H^Wffi 

^0^^ov>TfP#i-6/cfe(c: % fmut&&m<DKMVXBi2 h#| n tMbXBi 
it tMbxBi2 UK33J:rJ«tMbSB04 Hgtrifi^MteifcflS&m^*— * pc dna6/ 

TR, pVgRXR&fflVvt, H«!j4-2, 4-3l^f ;£ifcT?HEK293H^Jtte^lA 
[0229] WH^©Mttlllfi^5^^«fe-ClSKSLfeo JlSmSrBIlO^Lfco ^ftJ 

[0230] io-4. Mt&mmmm#ifo<Dmm 

^MtMbSB04 LMtfCfoZ&U^??— ^^t, HJg#!l4-2^i-^^-eHEK293 

[0231] FactorXte*FpZ>&&fe&<OftMt±, i^H±»Srffl V ^HJfe^|2- 2^1"^ 
-CHifebfco M^^Hllt^b/Co L38^L44(DMT^y^^emLTtlt^tt^^ 

<bf*^v ^^«m$nfc 0 

[0232] i^_b(D^^^ N XB12 H^<Z)H39*5j;^SB04 L§|<Z>L38, L44<75T$/^£rei:^-f- 
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[0233] 1 1 ] hVB22B u2-wz4 sc(Fv)2<D#£3tMtt#W#$t ^it^:^ 

11-1. tMb^LthMpl^t#3iVB22B u2-wz4 sc(Fv)2<D#M 

th^b^tMplfet#:-e$)^hVB22B u2-wz4 sc(Fv)2 (^Tu2-wz4) <Df^§^£:teWO20 
05/56604lC^£;JvCV^o ^it^^J*, y^^— @S^J(GlyGlyGlyGlySer)x3^— K 

-rz^mmm&m v >-c. vh - y ^ — mm - vl - y v# — ia^j - vh -v>%—m 

m - VL^Mj^frl^iMMMW (IS^lJ#^- : 1 2 ; WO2005/56604(D|E^lJ#^- : 286# 

p cxnd3 (^^n— ^>-j?vxmm>^¥— %mmu cho-dg44« 

20 u g) bPBS\Z.mnVfcCHO-DGMmfl& (1 X 10 7 7»/mL) (D0.75 mL^iH^Ubb 
CO^7K±-C10^ra^PL, ^^M-^Lfclg^Gene Pulser Xcell (BioRad) ^ffiV^ 

ri.5 25 J uFD<D^s^-c^^/v^^-x.7io ^Uf-rio^r^tiiOTr^^ ^ 

Ufhvtfls—'. 500 /z g/mL Geneticin(lnvitrogen) ^tPCH 
0-S-SFMIIi#i&(lnvitrogen) t^Px.-Col^L, u2-wz40£CHO^fl&^£#5£Lfc o 
[0234] tMWjCffc hVB22B u2-wz4 sc(Fv)2f*Flag^^^#^JPLTV v£V ^bfab, i#*±ti 
^^COffMf*. mm~r&^t°h— ^-C^MG10(thMplT5y^ga^J<^Gln213^^Ala 
231)^GSTg*^e«^IJ^LTffofe 0 MG10i:GSTS!l!^® &K<DftM«. Glutat 
hione Sepharose 4B (Amersham Biosciences^!^) ^rfflV^T^ — (D~fvi\-^i- — )V 

i:fot»fLfc 0 mm^t'MGiobGSTm&m&m&*-*-(D-7tih=i- 

;H:|ot, HiTrap NHS-activated HP (Amersham Biosciences^!^) (ClII^^L. 
TVA^A^^^W^k.. tMb^lft:hVB22B u2-wz4 sc(Fv)23£f!CHO£fflJ§&<Z) 
i^±?t^MG10-GSTgf;^®e«@^b^7^^^b, fcMbfei#:hVB22B u2-wz4 
sc(Fv)2^;f$i^ 100 mM Glycine-HCl(pH 3.5),0.01 % Tween80-C|§trj£-tf:fc o W- 
M Tris-HCl(pH 7.4)-C^fp£rff V \ HiLoad 16/60 Superdex200pg 
(Amersham Biosciencest±M)^V^-r^r>V^>ii^nN'r-^^— ^tV\ ^e;^— 

^mm^tco ^;v^?v^v?77^-(Dmmm\±. 20 mM?^>wmmm(pH 7.5) 
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, 300 mM NaCl, 0.01 % Tween 80^f£fflLfc o 
[0235] 11-2. hVB22B u2-wz4 sc(Fv)20W5t^'|4#:(D5>gt, ItM 

hVB22B u2-wz4 sc(Fv)2»VH -linker-VL -linker- VH -linker-VL (DWM%^~$~ 

12 3 4 

3sc(Fv)2-?fc5-^fb, VB22B sc(Fv)2i!lWI^^«itttFv(VH ) VLr^-e#*^M'^ 
Lfc^^-)^»^t?*[^J:<9, VH tVL , VH tVL ^tl^ftlFv^f^ir^bwale 

12 3 4 

nt scFvMt, VH tVL , VH tVL ^^tjrL^ftlFv&J&f&irZ) single chain diabodyMtf) 

14 2 3 

2mmo)n^m\km^te~rz>t^?Lhtiz> m 1 2) 0 

[0236] hVB22B u2-wz4 sc(Fv)2(D«}tMtt#:^^il^Wbfc^^:, 

BioAssist S(TOSOH)£rfflV^ TfE<«pif#;ftl-J: l 9hVB22B u2-wz4 s 

c(Fv)2<0#«^^5>gt-e^^^i:^^t^$^c 0 
[0237] #ibtIA : 20 mM sodium phosphate, pH 7.5 

#SjffiB : 20 mM sodium phosphate, 500 mM NaCl, pH 7.5 

$fE;il! : 0.8 ml/min 

sfy-J^/Y : B 0% -> B 35%(30 min) 
[0238] _hfE^#^J:f9, hVB22B u2-wz4 sc(Fv)2te2o<Dt°— ^{^fcHUfco EU3^-f 
£5&^^h^^#ibtL, ^Bt^^^V^ 0 -^^^^, peakl, peak2£ 

peakl / S.U ? peak2^Mb-C, Q-TOFMfCS^Wf+CQ Tof Ultima, Micro Mass)^ 
V^T^M^PJ^^TofCo Q-TOF^infasion^Tt^^^AU #£>*tfc# 
#^^^^h/H+)^, #JSy^KMassLynx)^ffl V >fc7 f 3^ya- i/a V^ff ofc 

peakl<D#^S£l/T53768 Da, peak2<Z>#^S£L53769 Da£r#fc 0 
d ^ , peak 1 <J;peak2 « HO — 7" fiS^^S^ i tc 0 
[0239] peakl^.t^peak2^ML-C, ^^^K^^tVi/^rff ofc« carboxymethyl 
>ffc&, hy^V^fflV>T-<^KW>t^^b, ^^n^h^y^-(YMC-Pack 
-ODS) ^i^^y^K^^^^fco peakli!peak2(D-<^ P 9 : -K^^^l:b^bfc^^ 
, 014i^i~J;5(^peaklipeak2(7)^yt o >'^(D/^— ^^1^— -t?feofc^^^, T 

[0240] hVB22B u2-wz4 sc(Fv)2»IS^#^PdS^< % pe akl£peak2teTOF-MASSS!j^J;5 
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^mm— -ZhZZh, peakl £peak2^s/fcV:^<D^— ^^^)— X^h^t^h 
, peakltpeak2f*SV^cM^§3x#:#3a^Wi~?)#3g^'l4#:(conformational isomer 

[0241] hVB22B u2-wz4 sc(Fv)2^VH -linker-VL -linker- VH -linker-VL (DlB^J^Wi - 

12 3 4 

^^)(7)ffi.^^^-&iCj;t9, VH £VL „ VH tVL ^^^^-^^Fv^j^i-Sbivalent sc 

12 3 4 

FvMt, VH £VL , VH tVL ^^:fh^:thFv^:M)^i~?)smgle chain diabodyM02® 

14 2 3 

Ig^fltatMttfr^&U peaklipeak2{*^tL ; eHbivalent scFvMi:single chain di 

[0242] 2«(D«itMtt#:^^^i-5^fe^b-C, /af i£^MI,ti1Lfc 
o sc(Fv)2(Dy^-f^{i, JtRlftS fi^Mlrl&otV^fcft^nfT- tf^Sj 
i-^M^^^t^K.hth, :/n^T— if<D— ffi^&Ssubtilisin A^r^T, £JIT© 
^#"epeakl^:t^peak2^tFhVB22B u2-wz4 sc(Fv)2 (peakl : peak2 ~ 1 : 4)t%.Jfc 

[0243] 20 mM sodium citrate, 150 mM NaCl, pH 7.5 

hVB22B u2-wz4 sc(Fv)2 peakl or peak2 : 0.15 mg/mL 
Subtilisin A : 10 n g/mL 
37°C, 30 min 

[0244] KJS^, Phastgel Homogeneous 12.5 %^fflVvC, M7GSDS-PAGE£rfTo7c 0 
ffi^z, EH5t^i-^jo<9, hVB22B u2-wz4 sc(Fv)2 bulk, peakl, peak2V^ 
<D^Y^— ^^T^bfCo hVB22B u2~wz4 sc(Fv)2(D3MPJr<DV^—U^COWWf 

6-^, hVB22B u2-wz4 sc(Fv)2<Dy 8P#&lB#ttJ.o|&£Wfc5WirC£5 

[0245] bivalent scFv^^single chain diabodyMcO^jjt^^oV^T, 30(D5^>C>y>'^7— CO— 

ffiBf^^oif^fcofc^, mi6i^-rxo^ ^mmkm-?fe. vh^vlco^cd 

###^J^I^-^^i *9 single chain diabodyM^ittCfc^-Cfi, 3oc05^>COif coy 
K®Mfim^Xh&frtf(DftTm\ttmkft&btl^^, bivalent scFv 
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j^-r^o ±M^^m^w^m^)^—^mm\^t^ hvB22B u2- WZ 4 

sc(Fv)2 bulk, peakl, peak2^TSK SuperSW2000(TOSOH)^fflVNT^VV^>i§^P^h 

[0246] #Wj*B : DPBS(-) pH7.4 
flfEjil : 0.2ml/min 

[0247] -££>f£jH, mi7^i-£?^peak2^m^Xfei&ftT&(D\l°—?ft3L<mm£th 
f£frotl(D\ZMVX^ peakl^^oV^T^*^£^»(^^^^-*) Ot'-^fltfg 
$^7t 0 peakl£peak2(Z)?Ir^-efe3hVB22B u2-wz4 sc(Fv)2 bulk}*, peakl(Z)#ft 
itK^-T^^(DW^^(0\f~~^t,mm^tc. 0 ±oT, «fJfU:«9, peakl/^biva 
lent scFvSH-efe^ peak2/^ s ingle chain diabody^-efcS^^^fCo 

[0248] [H»!H2]VH/VL#B^^Msc(Fv)2(D^, *^Mtt^#W:l3j;t^^ 
12-1. VH/VL#®$C^Msc(Fv)2(Z)ff^ 
VH/VL^ffigfe^ \ZL X^-^-m m&\&ft^ktfifcXh%sc(Fv)2 U sc(Fv)2 

ffi3Sc^§y S c(Fv)2^fN®L^ 0 
[0249] u2-wz40VH/VL#iii^^i--5T57^-Cfc5VH<Z)39^(@a^J#-^: 13^fri4££> 
T^y^ia^J 1339{£ ; WO2005/56604(Z)@a^lJ#^- : 2890M) <DG\nbVL<D38 
(SE^IJ^^- : 14KmM<VT^/mmm K$5tfZ>43fc ; WO2005/56604CD@a^lJ#^- 
:289#JJg) (DGln^T CD J^LT^Lfco t3C£>^ VHl(D39{i(Z)Gln(5tfe^-=t 
K^CAG) SrGlu (itfc^K^GAG) VL2»38^(DGln (itfci^ K^CAG) SrGlu ( 
jfrfc T-^K^GAG) VH3<Z)39fi£>Gln (iftfS T=<HVCAG) £rLys (itfS T^K^AA 
G) t£ % VL4(D38^(DGln(3t{5^=3KVCAG)^Lys(jteT-=3KVAAG) ^3§C&Lfda 
fc^hVB22B u2-wz4(vl) sc(Fv)2 (^Tvl, ^SS^J^ia^J#=^- : 15^ fM^IE 

mz.£<>x^— v&n&T^/mmm&mfm^: i6i^-r) ^m^tc 0 vh 

KDSg^cDGlnCit^^-^K^-CAG) SrGluCifrfS^K^GAG) tC, VL2(7)38{£(7)Gln( 
jfrfS^KVCAG) ^Lys(3lf5^-=3KVAAG) iC N VH3<D39fi<7)Gln (iltfs^KVCA 
G) £Lys (itfc^K^AAG) ^ VL4(D38^(DGln (itfc^PVCAG) ^Glu (itf^^ 
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aKVGAG) K&mJ£3kfcWm22B u2-wz4(v3) sc(Fv)2 (WTv3, ig^IE^J^SE 
)&r#^iUfco !NS^-<£>3$C^{3:QuikChange Site-Directed Mutagenesis Kit(STRATA 

3B5l^*-£r«l&U CHO-DG44«^*fc^l$Ai-3^-e\ 3c^?Uhj» 
SrfNSibfCo ^WJl 1 ^^i-^&-evl^^CHO|ffl«*3 <fct*v3jg£CHO*HJ8&tS|c 

[0250] gfeigflcvi, v3nmmmiiK^ir^mx\ mgio-gstbh-^s Bwm^t^^ 
afe^vi, vmmm±.m^x?4^-u-t<7)mMmmTu ^/^-vc^n 

3fc^l!f)GDu2-wz4©59 %£Jfc&LT\ vlf)>89 %. v3^77 %b±.%-l>X\^ZZbffiWbfr 

[0251] 12-2. VH/VL#ffi^Msc(Fv)2(D«3tM'l4#:^W*5J:G«lll^ 

#btv/cVH/VL#iti^^#:-t?fcSvl, v333j;t^efc£#Tfc5u2-wz4<C>#|jfM 

[0252] m^^&fv^hyyyj—feMTfDbteymmistco 

^7^A:TSK-gel Bioassist S, 4.6 mm 0 X50 mm (TOSOHftSO 
J)ftjS:0.8 mL/min 
^m^S:220 nm 

Eluent A: 20 mmol/L Phosphate buffer (pH 7.0) 

Eluent B:20 mmol/L Phosphate buffer / 500 mmol/L NaCl(pH 7.0) 
Time (min) B% 
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0 


0 


5 


0 


25 


30 


25.1 


100 


35 


100 


35.1 


0 



[0253] ^Mj&M^88hfeUl : <Z>b$5*)MMl'tCo PhastGel Dry IEF^r/KAmersham Biosci 
PhastSystem^«3:«9^TO^C»]^#-emM^cl!]bfc 0 WM^k, 20 % TCAW- 

^x^iy—m^ ^fcmm^f-o ^v—i&fe-m, m&mt^xo.i % c u s 

O (w/v)^^0.02 % CBB£rffll\ ^-fe^TV\ 10 % ffim&^&ZO % *#;—;VT* 

4 

JKL-febfCo Silver stain kit, Protein (Amersham Biosciences^®) £rffiV^ 

[0254] <y/MS^M> 

Pharmalyte 8.5-10 80 n L 

Biolyte 7-9 10 ix L 

Biolyte 3-9 10 ju L 

20 % Glycerol 2.0 mL 

[0255] KMM^W}^^^ 

SAMPLE APPLICATION DOWN AT step2 0 Vh 

SAMPLE APPLICATION UP AT step3 0 Vh 

Step 1 2000 V 2.5 mA 3.5 W 15°C 75 Vh 

Step 2 200 V 2.5 mA 3.5 W 15°C 15 Vh 

Step 3 2000 V 2.5 mA 3.5 W 15°C 410 Vh 

[0256] ^u^T—ifm^mm^x^m^m&mr^wxmm^tio subtmsin a& 

ffiV^T, liCT(7)##-eu2-wz4*t$gpeakl^u2-wz4^^peak2, RXfi. $C^fovlk?k 
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20mM sodium citrate, 150 mM NaCl, pH 7.5 
hVB22B u2-wz4 sc(Fv)2 peakl or peak2 : 0.15 mg/mL 
Subtilisin A : 10 /j, g/mL 
37°C, 30 min 

[0257] mbfhtcRstM^^sm^n^h^yy^--Kx^r<D^^mvtc 0 

Column : TSKgel Super2000sw (TOSOH) 

Eluent : 50 mM sodium phosphate, 300 mM KC1, pH 7.0 

Flow rate : 0.2 ml/min 

Detection : 220 nm 

[0258] mi9^xxim20K^tcm^>'^^-^h^y^^—tmmM.m%^m^x^ 

W&M&fccOftW&^frh, u2-wz4f*24 %/^bivalent scFvM, 76 %^ s ingle chain di 

0 %>^single chain diabodyM©#^Mtt^L-C3§?l,LT:j3<9, ^C^#^v3ttl00 %&bi 
valent scFvM<^«£Mttl*£:LT3i§flbTV ^Z.htffr7!)>ofc 0 *fc021^^-Ti:*5 
(9, ZfuTT— Vmfe£rM<Dffi^t>i>, B«{£v3teu2-wz4MMpeakl£|ig#^{g# 
^<Dt°— Jt^tU &Mfcvl ttu2-wz4MMpeak2^ mWtfci&ft^-CDt 0 — jr& JLfe 
tltj;fa^fcZ.bfrb. afc^vltesingle chain diabodyM^W^Mttf^^bT^^bT 
*3«9, BJ:^#:v3tebivalent scFvW.<Dmi&mVkfctVXmm^X\; ^Z.t&^&fltlo 

[0259] mmm 1 3] vh/vl#® &mmsc(Fv)2<Dmmm& xxi^fevmrn 

13-1. VH/VL#®3fe^^sc(Fv)2(D^^?gttf¥'(ffi 

^lthMpl$rL#:VB22B sc(Fv)2te, ^Cgfc (Blood 2005;105:562-566) iC^oV^TTPO# 
T=?^*hffii±&^1rZ.ttim^frlX\,^ 0 ^X\ TPO^fe#ttii5g^i-BaF3-h 
uman Mpl^cfiBaF3-monkey Mpl5fffiV>-r^iib/c#at^tt#:(Z)TPO#T^^h 

[0260] &Mf&&l % Fetal Bovine Serum(lnvitrogen)^-g-tfRPMI1640 (lnvitrogen)-C2[U$fc 
#bfc^, 4 x 10 5 cells/mLt&£i;5^10 % Fetal Bovine Serum£ra-trRPMI1640t£ 

60 p. L/well-e96 well plate (C5>&Lfc 0 rhTPO (R&D)^fc^«itMttf*f-> 
7°/V<Dmm$:M<9, ^welH£40M \MtL. 37°C. 5 % CO ^frTt\ 24R#F E g^aUc 0 
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10 u L/weirCWST-8#^(Cell Count Reagent SF, ^^"r^^QK., itt&fcB 
enchmark Plus^fflV >T450 nmCD«S(>ffi655 nm)^SiJ5£U 2R#P 3 1i#*#^ S 
^450 nm(Dm.y6MMMe55 nm^PJ^Lfco WST-8t£|£te£&BJ»Cta£CT450 n 

[0261] ft ®UfcVB22B sc(Fv)2<Z)1#itMtt#:^fflV ^t, BaF3-human Mpk BaF3-monkey 
Mpl^*5it§TPO#T^-^h^tt^MLfc^^tL^tV017^^-r o peakl^p 
eak2(D«5tM'l4#:^T^^h^tt^i:b^i-§i, peak2^^-^^b< ^ 

mW-f-ZtlbbK^ single chain diabody(D«3t^^§^^^^- t^^tlfc 0 
[0262] ^»!jl^^i-^&^^o-C, VH/VL#ffig5c^#:vl43j;^v3(DT^^XhiSttO 

gle chain diabodyW^(Dpeak2/5^^^^V^T^^^h?£'|4^-r(^^^i-bT > bivale 
nt scFvBig(Dpeakl(D^tttt^^T{£Ti~§o g|22^i-£:3ol9, efc^flwlfctpeak 

2tmm<7)m&&^. 2«#:v3«peaki<y5t£i^<D?£tt^Lfc 0 u±<D^t^h 

£$tf3H£fc:i3VvCt^ 3fe^#:vl ^single chain diabody^Ja^ gfe^#:v3 ^bivalent s 
cFvflt^tf^LTV ^Zb&VmZtltZo 
[0263] 13-2. VH/VL#®afe^Msc(Fv)2(Z)^^'|4l¥'ffi 

u2-wz4ffiMpeakl^u2-wz4^fMpeak2. *5j:t*, Sfc^f*vl£«#^3CD^5£t£?P 
flfi^LT, ^^SMSiS!j^ (Differential Scanning Calorimetry) V vt^t£ 
MS (Tmflt) <D$iJ^.^T»#MtT-CtTo?t 0 

DSC : N-DSCII (Applied Thermodynamics^®!) 
MW^&^O mM sodium citrate, 300 mM NaCl, pH 7.0 
^/^SfJtJgrO.l mg/mL 

[0264] #DSC$lJ^<D|£J|t;£:|2|23^Lfc 0 u2-wz4MMpeak2£3fc^f£vlcDTm{gte^cQfc 
^#:^«{S^^-efei9, ^^tt^lH^-efcSr^^^^ofCo u2-wz45|t$!Jpeakl£3fc 
^#:v3i:-e{i, 3^&^v3<m5/^V^^4^Wc 0 knobs-into-hole 
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V^(Acta Pharmacol Sin. 2005 26(6):649-58) Q ^fhK^X^ ^DI^^ol^T^ 
[0265] j^V vC, u2-wz4WMpeakl £u2-wz4)|*$!|peak2;Jo XXfyH/VL^m&^foXh&dk 

[0266] <mumm i ¥> 

?§m^#:20 mM sodium citrate, pH 6.0 
?l/s<?mm&:0.25 mg/mL 
^P3£^#:40°C - 6 day, 12 day 

[0267] mmmv-^M^ ^/^m^^b^yy^—^xxim-f^^^^v^y^^ 

[0268] 024t^-r^*5«9, f ^^n^Wy^ J— \Z.£&ft%T<Dffi^ u2-wz4MMpeak 

mxh^t^mm^titco -ate, u2-wz4*tM P eaki£3^{*v3<^/^— 
^/^-a^jm^^fc^ mmmim^m^^^x^itKM-r^^ 
nm£mmxh%z.bftftfrofz. 0 

[0269] H25t^-r^*5«9, Ws4*>^WL?v^h?77j-K£%fttft(Dffi^ *e«f£(D 
#Mpeakl«M'|4^HJS^J: ( 9peak2^M'l4^b, *^^#:WMpeak2«Mtt^TO 
^i^peakl^Mtt{kbfc(D^^U-C, VH/VL#ffi^^#:vltv3«^P^mMtt 

Mtt^5^-^O^(D«3tMtt#:^100%(D^li^^t^^t^Px.-C,#b 

[0270] ^mMMi^^^x, vm£xfv3Kmmvf'VH/vLwm?kM&m^^z-biz.£^>x, 
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knobs-into-hole S#f^fflV ^TBispecific diabody<DW££fflffl1rZ>j7fe (Protein Sci 
. 1997 Apr;6(4):781-8, Remodeling domain interfaces to enhance heterodimer forma 
tion., Zhu Z, Presta LG, Zapata G, Carter P.) &%Rib>frlXi N <5 0 ZLCDjfjfeX*^ VH/ 

[0271] [H»!H4]/^^y5/KL^^o-m#Mttfei#:<Z)tMb 

Jllg^lSBtFHlOMIi^I^^^^r^^^ofc^LFactorlXa^if* A69-VH, ^FactorX 
£t#: B26-VH, /N^y^KL^(BBA)<D,m^^*^^^^S#Mtt^:#:(#*2 
005-112514) ^oV^r, UTCD£ylCKUb&M1MVfc. 0 
[0272] 14-1. tb^i#:<Z)t@^l'l4^^ 

^l^^lli^^TV^Kabat Database (ftp://ftp. ebi. ac. uk/pub/databases/kabat/) 
*5imMGT Database (http://imgt. cines. fr/^tM^T^/^gfi^lJ^— 
#U «^UfcDatabase^fflV^-C^^>^A69-H^B^^IM^(T$y^SE^J: ia^lj#^-: 
57) % ^"7^B26-HffiBT^^^(T^/^|B^J:ia^J#-^:58) , -^>7^BBA-L^ bT^ 

-Ar7-^W^T. FR)(^ffli-5'^^U7c 0 

(1) A69-H^bT^^1^:KABATID-000064 (Kabat Database) 
(Kippst), J Clin Invest. 1991 ; 87 : 2087-2096) 

(2) B26-H#|Bj^jH^:EMBL Accession No. AB063872(IMGT Database) 
(Unpublished data) 

(3) BBA-L^bT^^^:KABATID-024300 (Kabat Database) 
(Welschoftu J Immunol Method. 1995 ; 179 : 203-214) 

(i)<s)<D^h^<DFRK^^^i$i(Dmmi±mm^mm(^r. cdr) £r#*c 

[0273] *7C, NCBIJ;<9— ^Affl£tlX\ ^Sm&WlMWeb site (http://www. ncbi. nlm. 
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o 

(1) A69-H#| RT^fU^ : GenBank Accession No. AF062257 

(2) B26-H&rT^^6: GenBank Accession No. AAC18248 

(3) BBA-L® rT^IS^: GenBank Accession No. AAA59100 

[0274] i4-2. w\3n>w-mfc=t~%ms<?#-- (Dm%k 

KiS\^X, 50base@^<D^^-y=fDNA^3'^ffl!l^20base@ST^-/V-r§j; 
5t-^S^12^Mbfc 0 £ibt-, fcW^^m^Mfe^<D5'^mZ-T~-SV^ Xho 

[0275] 2.5 a* M^|iMb7t^^^-y=fDNA5r#l L^H^U 1 x TaKaRa Ex Taq Buffer, 
0.4 mM dNTPs, 0.5 unils TaKaRa Ex Taq(^TS?g;i£)^!jPX^ ^^#18^ U£&5 
i5i-MMUfc 0 94°C 55>#?UU^l^^, 94°C 2£\ 55°C 2#, 72°C 2^ib&3HJ£ 
£21M^/Wfv\ #^^y^DNA(DT^irV^>*3j:t^#ft^^ifeLf' 0 #C 
^ ^f«fs^(Z)5'«^J;t/3'^MlJ[^T^-/Vi-577-r^-(#10M M)^l 
M L8fc&nU 94°C 30#, 55°C 30# N 72°C 1^^5SJ^351M^/WtV\ 72°C 5 

zrRit^, mifces^mmmfc^&mm^tie pcr^, sj^^m^i %r^n-x 

^f^mMMWiK^tlo @ #)(D1MX(^400 bp) (DiiitiM|ff>t^QIAquick Gel Extra 

ction Kit(QiAGEN)^v^, munmwt^^mx^M^ MzKSO/il-C^ 

EHLfc 0 B^if/r^rpGEM-T Easy Vector Systems (Promega)£rffll vt\ ^#I^BJ#gE 
^(D^fe-e^d— ^y^^lrofco ^§-DNAP|lfK"^)^Sia^lJ{i, BigDye Terminator C 
ycle Sequencing Kit (Applied Biosystems) £rffl V \ DNAiy— ^>-y— ABI PRISM 3 
730xL DNA Sequencer (Applied Biosystems) tt, ^^I^^^fB^cCO^^JCl^V^ 

[0276] IELI ^Mt^L#: pr«^itf5^iH^J-efe?)r £«f&£;ft,fcH#!* BT^^Kf^ 

^A^^^K^xhoi^oi^sfii-c. Lm^mnmmKWA^9x^%EcoRixmi\:i, 
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it&K, Rj&m&i %Ttfv—xy^fmm\zmJt> s #j<dimx($j4oo bp)© 

DNAiff^t^QIAquick Gel Extraction Kit(QIAGEN) £:JlV^C. jfef Jt^^#|E%0^ 

^,IgGl(Dknobs-into-holeS#f(##fF^:i^3)^##^IgG4(DCH3§P^(7)T^7 

-ppcpScp- ^-ppcpPcp-) ^#Abfc 0 =t7MJ 3 r^^n*— ^— §:Wi-5pCA 
GGS (Niwa et al. 1991 Gene, 108: 193-199. ) ^Y349C, T366W^g^bfc^^fl 

^«^^m^^fc^m^^-t-tMbA69 Hm^mm^w-mm^m^ 

If AU tMbA69H^^m^^^— ^^Mbfc 0 *fc, pCAGGS^E356C, T366S, L3 
68A, Y407V^m^Lfc^^«f5^^m^iAA>fc^Ja-<^^-^tHkB26 H#| 
Br^^#:jtfs^if>t^AL, tMbB26H§^5i^^-£^MUc: 0 £fc, p 
CAGGSizm^m^iriWiLm^mMm^WA^fhtcy^y^npCAG-g k DNA)^Eco 

MUfc 0 3S^Hi^ttRapid DNA Ligation Kit (Roche Diagnostics)^ V \ Afl§0DH 

[0277] i4-3. wk-mmm&tfctiwmm 

V^T=ffofc 0 thJl^iM#^liaJ3^S*HEK293Htt(lnvitrogen)^10 %FCS (Invitrogen) 
Sr^tf DMEM^ft&dnvitrogen)^ ®j$HU 5~6 X l0*WmL(DM8&&g.X'&M1ttltifcRl 
^yi/a (jlC^6l0 cm, CORNING) ©#7*^a^l0 mL*f ogf§^#-CO -iV^ 

2 

(37°C, 5% CO ) rt-C-Sft^tL^lt, *gifi&®3ll&*U 6.9 mL CH 

2 

O-S-SFM-II (Invitrogen) igtfl&g&jnUfco 14 - 2"CpffiiLfc7 B ^^KDNA?S-^^ ( 
-£-ff 13.8 At g) £rl ju g/mL Polyethylenimine (Polysciences Inc.) 20.7 ju L^CHO-S-SF 
MlUgift 690 m LtM&\^Xm&10frm&Wlsfrh<D&&^^>^(DM^^1&XL. 

4— 5mm, co -rv=ar^-<— orders % co ) rt-e-r^^— hbfco 

2 2 

„ 6.9 mLOCHO-S-SFM-II^-Jfi^^PbT. 3 0 fKJ CO -Y>^3.^<— rt"CJ#^|b 

2 
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£ib^0.22 ix my^/Vd 1 — MILLEX -GV (Millipore) &M~LXWM\^fc 0 W&^M^ 

[0278] o-^vvc, mmm4-4iz.7jki-^m^i^mm:^xxfmmm4-5^i-^m^. 

fcm^TK^ir^m-^ifii^MlM^m^mmVtCo BIAcore3000(BIACORE)^£ 
JBU Sensor Chip CM5(BIACORE)^ProteinA^@^bbfe 0 ^ffcftjfclfi;*— (D 

.0, BIACORE)-e50 u g/mU£#3|RLfcProteinA}§$e^5 n L/ftXSOftm&fo^, 
^(D^^n^^W^^^SfeLTProteinAH^bir^—^yy^MbfCo 
i?>"17— ^/^SrfflV^ BIAcore Q^ffiUT^±?t*Dj;0|fMp n p^lgS^S'J 
^bfc 0 ^yy<Dm&£.X/m&Mfeia-£HBS-EP Buffer(BIACORE)^ 

mVtCo ^ftSSiJ^B#©tl^p B piL-C2000 ng/mL^^2{f ^^IJ-CHBS-EP Buffer 
^-C6^|^#|RL/cthIgG4(thM^^LTF^Lf*. WO 99/51743#M)^fflLfc Q 

[0279] i4-4. tHkr.mmm^ttfo<vmmm&£Tfffimm<D$tm 

MMU/ctHb-m#M'l4^^4b^^^^^-m#M'l4^:^(A69/B26/BBA)(Djfll 
«@|g^Mi-5fcfe^, mmm5(D^m^^X, F. VIII^jfilJt^fflV^AP 

ICOV^-C, Siul±»@^LTfcb^#:FR<DT5/g££a^Uc 0 £fc, 
^{*tHbA69/tMbBBASo:#:, tMbB26/tMbBBA^#:, fcMbA69/tMbB26/tb 

^mmm^^^mui-^t^n w^l-c, tMbA69 Hii^^^m^ 

TP$£-tf\ tMbB26 H^pT^M^^«^Sr±#$«T5:y^eSc^?rfTofCo * 

{$n1j(£S3: % QuikChange Site-Directed Mutagenesis Kit (Stratagene)^rfflV vt\ Wtt 

U?Sffl-C\ Lm^S^m^Wx^W A^^^K^EcoRI-C^^bbfc^l-, £Dk»l%T# 
in— X^/kSiM^llbi^bfCo g WOlMX(!tJ400bp) (DDNAif^^QIAquick Gel 
Extraction Kit (QIAGEN) £rJB^T, ^ttf#BJ #fEtt<^?fe^1tSU ^0*30^ 1 
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[0280] FRm^i<DT^ym^^^xx^skmum^tw^B^Mir^t^^r.m^m 

'&ttMA69/B26/BBA)tmm<D?£&%mir%iihlkr.m&^fafo (fcMb\69 (hA6 
9-PFL)/ fcMbB26 (hB26-PF)/fcMbBBA(hAL-AQ))£^#Lfc(IH26) 0 

(1) tMbA69fet#:VH (hA69-PFL) Ifi^[J#-*§- : 1 9 (^SBB^iJ) , Ifi^J#-*§- : 20 (T^y 

(2) tHbB26StflCVH (hB26-PF) IB?IJ#^- : 21 (i&SIB^J) , E#|## : 22 

mm) 

(3) fcMfcBBA*fcfl£VL(hAL-AQ) H£^J#-^: 23 (i^BB^J) , HB^"J#-^: 24(T57 
BtIB?iJ) 

[0281] [H»!|15] -S#M'«^ff^»fS]±^^ itfc^^fl^OT^/^^® 

H3|M^(D|g^lW5t(Protein Data bank, PDB code lOQXXttK CH3^^-^— ^ 
^^^#mW*Sf^ffl^^Urv^^T©T5/MftSrfi8*bfeo -^MJH:, CH3* 
sejr^—j&j$fi$(DZm\Z&^Xti* Hg|356^ g £439#: g , 357# g £370# g , 3 
99# a £409# g <D30(D^T(#^f*EU^>v*— y>^(Kabat EA et al. 1991. Se 
quences of Proteins of Immunological Interest. NIH)) ^fi^friJEMffibik'liM 

[0282] [^»!ll6] fcMb— m#Mtttft^^««CH3#ffi<DT5yBftgfe^ 

^»!ll5^M^nfcH^^^«H3#ffi(DT57^^i-5fc:^^^T 
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P BluescriptKS+-<^- (jmffi) ^Nhel, Notl(thK^m^)Xm^tc^<^—tm 

j^^EcoRI, meKth^mmxmitL-fc.pBCH^fc.npBCHAKWAVX-pJ^m 
ii&|S-:~f~<5/c#)^ QuikChange Site-Directed Mutagenesis Kit (Stratagene^^V^T^ 

mttmmmm^mxHmfemmm^mmzmAistc* g mmm^mmm. 

<£>1MX 0^1400 bp) C»H^itfs^-Plf>t^QIAquick Gel Extraction Kit (QIAGEN) ^ 
fflV^T, ^iaPJ»fd«<D^fe-e*tMb, mM7k30n IxmmVtCo *<D&. EcoRI 
*3j;^Noti-e^^b/cpCAGGS^#Ab, m^^^&ftmvtco fcMb-S#M 

^(Kabat EA et al. 1991. Sequences of Proteins of Immunological Interest. NIH)5r 

au^Lfco ^mnm^(Dm(DT/^T^yb^^m(DT^/m<D-^mmxh 
9, ^mm^(D^S(DT7vyr^iyhi^m^(Dr^ym(D-x^mm^^x 

[0283] [^1] 
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Name 


tMtA69iri;# H«£ffm 








S*- LEsJ 1 / » 










wild type 




25 




25 '■ 




KiH 


Y349C.T366W 


9 


E356C.T366S, L368A,Y407V 


11 1 




S1 


R409D 


26 


D399K 


27 




S2 


K370E 


28 


E357K 


29 




S3 


K439E 


30 


E356K 


31 




w1 


R409D.K370E 


32 


D399K.E357K 


33 


cn 


w2 


R409D.K439E 


34 


D399K,E356K 


35 




w3 


K370E.K439E 


36 


E357K,E356K 


37 




S1C 


R409D.Y349C 


38 


D399K,S354C 


39 




s2C 


K370E.Y349C 


40 


E357K.S354C 


41 




s3C 


K439E.Y349C 


42 


E356K.S354C 


43 




w3C 


K370E.K439E.Y349C 


44 


E357K,E356K,S354C 


45 j 




W3C2 


K370E.K439E.S354C 


46 


E357K,E356K,Y349C 


47 




wild type 




48 




48 




KiH 


Y349C.T366W 


49 


D356C,T366S,L368A,Y407V 


50 


O 

CD 


w1 


R409D.K370E 


51 


D399K,E357K 


52 




w2 


R409D.K439E 


53 


D399K,E356K 


54 




w3 


K370E.K439E 


55 


E357K.E356K 


56 



[0284] _hlE^, KiHtt##f^^3^fB*OKnobs-into-holesM^fflVNfc3fe^#:^ 

[0285] mum 1 7] cHmmtt&\jtrMmmi&fcw (igG4S) (DMfi&bm&xTf&m 

IgG4MC0Wild type, KiH, si, s2, s3, wl, w2, w3, slC, s2C, s3C, w3C, w3C2^P 

[0286] ^77-A:ProPac WCX-10, 4X250 mm, (Dionex) 

#I!rfB:A: 10 mmol/L NaH PO /Na HPO , pH 6.25 

2 4 2 4 

B: 10 mmol/L NaH PO /Na HPO , 500 mmol/L NaCl, pH 6.25 

2 4 2 4 

#St3if : 1.0 mL/min 

^9v?a^h:l0%B(5 min)^(40 min)^60%B^(5 min)^100%B (5 min) 
^tii:220nm 

[0287] Wild type, KiH, s2, s3, slC, s2C, s3C, w3C, w3C2iC|^UT, _b^COIEX5>*f <£>^ 
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fcBiAbfcf— ^kftMirZ)Z.kX\ BiAb^ffi^bfCo BiAbB^^rAmicon Ultra, MWCO 
10000 (Millipore)l£j;5$ftJffH^ 20 mM sodium acetate, 150 mM NaCl, pH 6.0(C>ffL 
X— Bfe^^f-e^WSrfT V\ ^rO^CU^L, BiAb^^O.l mg/mU^— U ^v--Y 
7V^60°C-lM^^b-r, #*2*fo©/WT^I^aL, 60°C-lMF^<Z)^t£i£ 

[0288] #7A:Super3000 (TOSOH) 

#tW@:50 mM sodium phosphate, 300 mM KC1, pH 7.0 
i®l6:0.2 ml/min 
$1^:220 nm 

[0289] IgG4^<Z>Wild type, si, s2, s3, wl<DIEXO^P^b^i^o^-C^|28^ Wild ty 
pe, KiH, si, s2, s3, wl, w2, w3, slC, s2C, s3C, w3C, w3C2CDA-Homo, BiAb, B-H 

[0290] ^mMmKte\^X% J m£tlfcCH3$f~\ti?fcmfote. 028, g|29J^UcJ;5^ l> 
-f tLt>wild typeirit^LT, g W<DBiAb^j^^AaKfa±Uc 0 CH3f*^SM 

WS5#^*bV\ KiHS3\ knobi!hole^^Ai"§fc>6(Z)MH^ff4@)5)f»8fe^(-*PX. 

29(^b/ci5i-«V^BiAb?f^a^#-CV^ 0 U^U El30(^Lfc^^ttW:^ 

^j&a^ m^&m-iwM typetitm\^x^/v^^^^mA\^x^^^m 
^h-r^<^rvx^^ 0 ffiw.&mmmmM&tvxmmirz>\z.fc#)\z.i^ 

[0291] —^X^mmm^^ ^X&m&thtlCmZf-m&^fcte, V ^tt^wild type^jttfe 
, m%.\*. s2, s3, wl, w2, w3, slCJi, KiH (6@0f$C^) J: t 9t^V^ff2@0ffc?)V> 
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09£.t£^ s2, s3, w3, w3C, w3C2te, 90%J^_L<D^V>BiAb^$c$)^ a*o % KiHj;% 
iSSV^SSteO^-r— ai^^^flfV^Sr^rLTSSU. s3, s2c, s3C, w3C, w3C2«\ w 

[0292] ^Hife^J^^V vC, CH3^ffi^joit5H^356# g N 357# g „ 370# g , 399# g 
, 409# g , 439# g <DT$;m&&&L,Xmffi\Z£Z>fr^-fcm&mA1r5Z£iZ£'C> 

iAb^^^^t<[t]_h-e#^i, *3j;t5, KiHi^V^^tt, ^kfcfctwild type 

[0293] CH»!)18] CH3#®^^L7t -m#M'l4^t#:«@^tt»M 

^^|16^^V^rffi^ttfcCH3^B^3§C^LfcIgG4MO^m#M^4^:#:(sl > 
s2, s3, wl, w2, w3)£rfflV^ ^Wfj5^i-^«o-C^S^tt^MUfc 0 HI 

d>£>, CH3^iti»T5y^^{«J^i(DMJS^K^i-5BT^^o«it^#^ 

[0294] mmmi9] cm^m*&m^t^~nmmmjiW-(jzGm) <oT&$m&amm 

IgGlM^Wild type, KiH, wl, w2, w3^KL"C, ^^"^^n-vh^^— (IEX 
)^£^#f £rtf V ^BiAb^J&^tDfPffi^Hf ofc 0 Bft^f^^^n'r h^97>f — 5> 
*f^#»J^T 'Oifc^-efcU, tMbA69^:#:<D*qE-^-^— -Cfe^A-Homo, fcMI^A 

Tfe^B-Homoot 0 — ^mmit^wmvtco 

[0295] ^77^:ProPac WCX-10, 4X250 mm, (Dionex) 

#K)^B:A: 10 mmol/L NaH PO /Na HPO , pH 6.25 

2 4 2 4 

B: 10 mmol/L NaH PO /Na HPO , 500 mmol/L NaCl, pH 6.25 

2 4 2 4 

$St31l: 1.0 mL/min 
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i^i^^: 10%B(5 min)^(40 min)^60%B^(5 min)^100%B (5 min) 
^m:220nm 

[0296] IgGlMcOWild type, KiH, wl, w2, w3<DA-Homo, BiAb, B-HomoO?F^clt4^|l|3 
2(^UCo IgGmtmmK. l^-f tvkwild typetit^X, g ^(DBiAbM^m^ 
^<[p]_hLfc 0 IgG4M£H]#^ KiHJ:f9t>^VH®)5(fcD^^j:<9, 90%^_L<D 

Sv^BiAb^^j^#T^o«9, *i:lSttoy^«J:«9/J^v^i:#x.e>^ 0 ^»[| 

^*5V vf, CH3#B }Jl*3tt5H^356# g . 357# g , 370# g „ 399# g „ 409# g „ 
439# g cDTS/Bfc£rBfe2H-5;fr8sf3\ fei#:^^^o^^^^igG4/cft-e^<l 

[0297] ^^o^fetc^v vr ra\ T^/BI©ia#fci!b5 s ^iSreJ:v ^t^h, %<Dm^ 
^Y<Dffi&-mmmm ^i^^r^K, ^^j^^sr^ nrtg-efc^ 
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[6] iA^wr^/iai^w^i (e) -efestt Mm \zmm<Djrm 0 

[7] ^AS^T^y^as^r^y^^^ ( D ) x&zmMm ic$m(Djjm 0 

[8] ^A^^r^/mas^y (K) -efc5W^il5^fB«o^ 0 

[9] ^A^tV^T^y Bfe&gj&ST/Vdr- V (R) t?feSft^ll5 ^fEm^^feo 

[io] ^A^tb^r^y^as^t^^^ (h) xh^m^M5Kmm<D^m 0 

[11] X@(a)<7)t&» N #B^#^-r^7K^T^j^«T5/^a^^S#^ 
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[12] lA^tisr^ias^^;^^ (e) -ehzmMm i imm^mo 

[13] mA£tbz>T^swtmm&Txs*7^m (d) x*&%m$:mi i Kmm<Djfm 0 

[14] iA§^T$;M^y^ (k) ^fesit ^ih i ^mmco^m 0 

[15] ^A$tb5T5/^as^T/v=¥^^ (r) -efesft^i i Kmm<D^m 0 

[is] ^A^tb^r^ymas^t^^^ (h) -e&5f» ^l i tciB^o^^o 

[17] ^°y-^^Ko#®^^ ^©m^w^^i^M^^fs^^i^^^tt 

[is] #y-<y^K^#ffi^\ 2ffl^±(Dm^Br^^^j;'9?f^$^ft^iii*fc«2 

5fff^l*fcf*2(CfBft(D^-fe 0 

[20] tfv^T-FoRmtK 2n&±<Dmmfei%mmz£m)$£ti%m&mttte2 

[21] ^j^-zf^tK 2^±comm^m^t2^Aicomm^imM^v^-x 

^Lfc-^^y^^K-efesft^JSi ^iE*ttf>2f*fe 0 

[22] #Mt#*fW, 2«^_h(Dfi® pT^fJ^^2«^_h(D^pr^^^tp^m 

[23] Hffi^SfW, -m#^tt^Lf*-efc^»f»^«22^fB*(D^& 0 

[24] ft^l^cfi2^fB«(D^^^J:i9Mit^tL^^y^^K^M#:*fett^ffi# 

[25] m^^v^mw-x&ox^ ^m^^ftcD^m&mtsti&z.^ m# 

[26] mm^mfkx&ox, 5£O7Ky^ 0 ^K^©^^p£^§tL6J;5^, ^y^ 0 ^- 

[27] %<Dv$y^y^ytf2m^±<nmmm^fc&Mj$u%%. »«C25K:wegccD^y 
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[29] mmtfv^y°^<D^m&Mmir%T*/mmM<D&m>. %-m&j&j$.irz>2mm 

[30] mAZtizT^mmmfty/^^m (e) ■vhzm&mmzmmtDtfv^j-vm. 

[31] mA^MT^mmm^r^<9^>m(D)^h^mMm29Kmm^v-<^ 

[32] mA^^T^/mmM^V (K) -efe^if *®29^fE]gc^y^^K»f£ 

[33] iA^TVSiaa^7;^=y(R) -efe^M ^«29tCfE*cD* 0 y^^K^ 

[34] #A§^T^/iM^t^fv?y (H) -e&Sff ^lR29^fEic^y^^-F^ 

^aS(D^M^#Ai-5^i-Cfc5ft^JS25^fE*(D^y-<^K^M#:*fc^if 

[36] ^A^ST^/g^S/^VH^Vgg (E) -Xrfe5ft^35^fEtt0^y^^K^ 

[37] ^A$tb^T^y^*^T^/N^>^(D)-CfeSif5j<J-K35^fEtt(7)^y-<^ 

[38] mAiStLZ>T*SWtmmmi?ls (K)i?&6i»^il35^fBfc<^y ^W^Uft: 

[39] ^A$tb^T5/^a^^T/^-^(R) -Cfe^ff ^3S35idfEgc(D7Ky^^K^ 

[40] iA^tiST^MS^t^f^ (H) -efeSff ^il35^fEft<D^y-<^K^ 
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[4i] tfV'<zfw<Dji.m&. &ft<Dmm^&mw&£Tmm^&ffi$te£vi&&£fr 

[42] ^])-<-f^-v<D^m^K 2m&±<nM&^&ffi&\ttvte&£tiztt#&25iz.m 

m(D7$y^^h*mmfctifrtZMMm26izmM<Dmm2>m{fco 
[43] tfy^y^w^mtiK m{*<Dmmi£ftn®&£Tmmi£i£nm\^yte&£ti 

m<Dm^^h*mmfc&foWi^26KmM<nmm&m{£ 0 

^bfc-^^y^7 0 ^K-Cfe§ff^«25^fB«c^^y^^^K^Mf*o 

[46] mm^mmK 2m&±<DMm^mmmt2m&±<D&m^mm&^t?^m 
[47] mm^mmK r.mwm^^h^mmM46iz.mmcomm^mw 0 

[48] ft^25^WB«(D^y^^K^M^*fc{if»^il26^fEm<^Ma#S#:, *3 
[49] ff^JS25^WB4fe^^y-<7°^K^M#:^{ift^3S26^fB«(DMa#M#:^ 

[50] m^m49KmM<vmm&m-r%m3Lmm 0 

«X@^t?f»^^25(^fE<c(D^y^7°^K^Mf**fc«ft^il26^fBic(DM 

[52] ^y-^^K^^^iJ^^fe-efco-c. #IJ^;^Krto^m**;tx5J;5^ 
5£(D#y^^K^(Z)#®^?f^i-6T^y^as^^^-r5ri:^tf^y-<^ 

[53] M«#s#<p#^y^8s-c&o'T\ ^y-<^Krao^^pa#$^J;5^, 
^o/Hy^^K^^#ffitr?F^i-§T^y^as^Q«:^i-s^^^tfMa#M{* 

[54] 2ffiJ^±(D*^m'l4#:^j^5cU#^^y^ 0 5 : •K^*5V^-C, ltt^_h(D«3tMtt#: 



WO 2006/106905 



93 



PCT/JP2006/306803 



[57] mA^n^r^/mmm^^^m (e) -^h^m^56iz.mm<D^m 0 

[59] «A^tL5T5y^a^^y^>(K)-efe5ft^56^ffi«ccD^fe 0 

[60] m A£th%T*/wtmm&T/^^ (r) -efe^it^ii56 ^tES^Tf & 

[6i] iA$^T^iai#^f (h) -efe§ft^ii56^fsic(7)^&o 

[62] mt^)^^V(D^m^)^rr^>T^/mmm(D^cM^^ 

[63] mAZthZT^/wmm&y/^^m (e) -efestt ^iK62^fd*<D^-& 0 

[64] mA£tiZTK;timm&TX/*92?>'m (D) ^fc3««62^fBij£<D;>7 fe 0 

[65] ^ A^ST^/gfeaS^U^ (K) -C&5f# *ll62{3l|E«O^fefe 0 

[66] ^A^tb^T^y^aS^T/^-^ (R) -efe^ff^3S62tc:fEfc(D^fe 0 

[67] ^A^tb^T^y^^^t^^^ (H) -efcSff ^J-I62^ffi<fe»^^ 0 

[68] *°y-~w-Ktf>#ffi^ tit^om^w^^feit^e^pr^^^itj^^tb 

[70] ^y-^woM^ ^©m«s»««^j;rje^sfirflH«^j;9^$tb 

[71] tfy^wtoxmifi. 2m&±<Dmmfemnm^£mf&£th%m^m2^fcte 
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[73] 2aw_hom^Br^^^2aw_h<DK^ *immm^&&n. 

[74] -m#Mi4ttfrT?fc«»^73|C|B*0^«feo 

[75] m«^^43J:tJR^^fa«Sr^tf*t#-C*>or, ^T^)(i)*3J;t) ? (2)(D 

[76] mil ^Mi»£tm§t RT^^^t?^:#:-e$>oT, jar© (D (2) © 
mm it*5^«5otfc^+H ^ -rsr^mas 

[77] m^RT^^^J:t^6^pr^W^t?^:#:-efeor, ^TO(Dtfcll(2)© 

(2) m Br^«i^m5T5y^as-efeo-r. ia^ij#-^ : 8 ^fB^or^y^ 
[78] Mmmm<DMM&&~r%T^ymnm&, ^(DU^tci-nw^Tn^m^ 

(b) y (K) % T/l^~>- (R) , t^vV (H) o 
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[79] tmmffi&*rrz>T$smm&i>K ^v^^gt(E) , t^-^vsikd) , y^(K 

> , r/v=¥^^ (r) ^/ctet^vv (h) ^&%m^m7Kmm<D$iVt 0 
[so] ^y^^-K^, 2o^±©iinrff^i2o^±©^iPi^f^y^-^ 

[si] TKy^^K^, 2«^_h(Dm^Br^f«^2aw_h(D«RT^fj^^ti'#s 

[82] #y^^-K^, -m#Mtt^;f*-efe§ff^«8i^iB«^)fei:#: 0 

[83] m^m5^77(D^^n^im^mm^^xxfmmm^^n^ui^^ 

[84] M^75~77^V^^^liIi^ffi*(D^#:^#j^«* 0 y^^K^-K« 

[85] ft \z.um.(Dmw&^z>m^MM 0 

[86] ft^jg85^tsic^?t x«£j^i-5 xa, «Jg#^fb#y^:^K^[H]i|X 

«X@^^ft^75~770V^^^liIfaEtt<^^L#:«i£^o 

to (i) ~ o) \&-rr^/m^^(D%M>h m^ti^nm\ ^m-or^/mm^ 

(2) m^CH3^(^^ST^y^aS-efeo-C, EUty/^- y^*iU;5357 

shUwb (i) ~ (3) ^^i-T^y^as^mi-^-r^lm^v^b3,m(DT^yma*^ 
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[89] tmmu<anffi&f?rzT$ym»&&, KTo(a)ifcii(b)^fw^si:t 

(b) y (K) , T;V^> (R) % fc^vV (H) 0 

[90] mmmi<DmmcH3mmtm2<DmmcH3mm^^^m^xmmvx 

[91] 2mu±(Dmm^nm^^^w-x^mMmB7\zj$m,(Dm,w-o 

[92] 2mu±<Dmm^mmmt2mu±(Dmm^mmm^^m^m^^h 

[93] r.m¥?m&ttfo^h%m&m92izmM<Dtfifc 0 

[95] m&m 7 temmn&fc&Mi&irztfv -Kt-sgtik 

[96] ft^Ji95^fEic^^m^Wi-§^^«a^o 
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M1 234567M 




[03] 



[H4] 



E 
c 
m 
in 

1e 

c 
in 
o 



2.4 
2 
1.6 
1.2 
0.8 
0.4 



0.1 



Gin Asp Glu Arg Lys 

50% 73% 82%73%76% 




Jjl££3£J!£ (ug/mL) 



10 100 
fcttt^Jt [ng/mL] 



1000 



■-A— 



I?£S:XB12-HM(Q).XB12-L$g(Q), 
SBO4-Hf&(Q),SBO4-L0i(Q) 

D3fe^M:XB1 2-H0(D),XB1 2-U3&Q), 
SB04-Hi8(Q),SB04-LM(D) 

EQfe^ M:XB 1 2-Hm(E),XB 1 2-L$ft(Q), 
SB04-H$B(Q),SB04-L$g(E) 

R&^M:XB1 2-H$B(R),XB1 2-L0KQ), 
SB04-Htg(Q),SB04-L$g(R) 

K3fe^3^XB12-H0|(K),XB12-Lt«(Q), 
SB04-H$ft(Q),SB04-L$g(K) 

















If 




1=1 I 


1 





-•- f?±5y:SB04-H$S(Q), 
SB04-LH(Q) 

a DQfe^^:SB04-H|i(Q), 
SB04-U$(D) 

E3fe^i2:SB04-Hfi(Q), 
SB04-U»(E) 



RQfe^Sy : SB04-HISCQ), 
SB04-US(R) 



Kafe^M:SB04-HfH(Q), 
SB04-L$g(K) 



10000 
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[05] 




0.1 



[06] 



1 10 100 1000 

$fiik}%ifx. [ng/mL] 



1 



»^S:XB12-H«(Q), 
XB12-LM(Q) 



-A DQS?^M:XB12-H|i(D), 
XB12-L^(Q) 

--*-- E&^M:XB12-HM(E). 
XB12-|JK(Q) 

— B— R&^m : XB1 2-HflKR). 
XB12-l_fg(Q) 

— K&^M :XB12-H^(K), 
XB12-L$i(Q) 



10000 



SB04-LM ► 

XB1 2-L M *" ■ W " ' """* -SS»„- ,vsm»» 

Gin Asp Glu Arg Lys 

47% 90% 88% 86% 90% 
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[07] 




M8] 



0.01 



tai*;lJS(ug/mi_) 



0.1 1 
ItifofllkJx. [ng/mL] 



-•— if±li:XB12-HM, XB12-IJ8I, 
SB04-H3& SB04-L||(P) 

A D&^?g:XB12-Hf$, XB12-L 
m, SB04-Hgl SB04-L$!(D) 

E&^SJ:XB12-H$S, XB12-L 
m, SB04-HM, SB04-L^(E) 



-B— R3t^M:XB12-H||, XB12-L 
II, SBO4-H0, SB04-U1(R) 

K&^^:XB12-Hil, XB12-L 
«L SB04-Hf». SB04-L«KK) 




I?±M:SB04-Hfi, 
SB04-Lf$(P) 



■■■A- D3fc^^:SB04-H|S£, 
SB04-L$ft(D) 

: SB04-H$|, 
SB04-Lfft(E) 

— B — R&^^ : SB04-HIS, 
SB04-LM(R) 

— I — K3ft^i2 : SB04-H|i, 
SBO4-L0CK) 



10 
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[09] 



12 3 4 
IM Mm ih| 



5 

f ; 



6 M 



50kDa 



37kDa 



SB04-U& 
XB12-LH 



w^^^^^. ^^^^^^ ^MilMli' 

""^^^MO^^fe ^^^^^^w* ^^^^^^w ^^^^^^^p 



^0 25kDa 



XB12-H39 ; 


Gin 


Glu 


Glu 


Glu 


Glu 


Glu 


SB04-L38 ; 


Gin 


Glu 


Glu 


Glu 


Glu 


Glu 


SB04-L44 ; 


Pro 


Pro 


Asp 


Glu 


Arg 


Lys 




51% 


86% 


96% 


95% 


94% 


96% 




fettfc;l&(ug/mL) 



- fr^gJ : XB 12-HSt:H39-U). 
XB^-LUI.SBCM-Hgt. SB04-L 
|g(L38:Q.L44:P) 



O- E&&m XB12-H^(H39:E), 
XB12-L^.SB04-HH, SB04-L 
f|(L38:E.L44:P) 



- & • - E+D&^3=! XBl2-H$B(H39:E). 
XB12-L$^,SB04-H|^. SB04-L 
^(L38:E.L44:D) 



- ->e E+E&I£^ XB12-H$8(H39:E). 
XB12-L^.SB04-H|M. SB04-L 
f8(L38:E.L44:E) 



— B- E+R&££! :XB12-Hi^(H39:E). 
XB12-L£1SB04-H&i. SB04-L 
t^(L38.E.L44;R) 



E+Kc&^§! . XB1 2-Hf$(H39 E), 
XBI2-L^.SB04-Hm. SB04-L 
$g(L38.E.L44.K) 
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[mn] 



»±S8:SB04-H«, 
SB04-L||(L38O.L44:P) 




- - A- - - E+D&^ m : SB04-H81 
SB04-Lg|(L38:E,L44:D) 



- - * - - E+E & £S : SB04-H», 
SB04-LgKL38:E,L44:E) 



■Q E+RSC^^ : SB04-H«. 

SB04-L^(L38:E,L44:R) 



1 E+K3lSE!S!:SB04-Htt. 

SB04-l_g|(L38:E.L44:K) 



SB04-HI&, 
SB04-L^(L38:E,L44:P) 



fitttXKCng/mL] 



[iai2] 




VLl VL2 
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[013] 
0. 040 



0. 035: 
0. 030 : 
0. 025 : 
0. 020 

D 
C 

0.015- 
0.010- 
0. 005-I 
0. 000 



-0. 005- 



2. 00 6. 00 



Peakl Peak2 

I 




10.00 14.00 18.00 22.00 26.00 



30. 00 
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[014] 




CD 



cz> 
cd 



nr r 

CD CD CD CD 

CD CD CD CD 

cd o cd cd o 

cd cd cd cd cd 

CD O CD O O 

N i- O W OO 



T 

CD 
CD 
CD 
CD 
O 



CD CD CD O O CD 

CD CD CD CD CD CD 

CD CD CD CD CD CD 

CD O O O O CD 

tO lO Tf CO CM t- 



//AU 



CO CD 



CO t— 
<D CO 
Q.CD LO 
CSJ 

O or- 

• n — CO t— CSJ I 

J . _£= D> CO CD i— 




CD 
-CO 



- O 



o 

CO 



CM ■ . ^ " 



CD 




-i — [ — i — i — i — i — r 

CD CD CD CD CD CD CD 

CD CD O CD CD CD CD 

O O O O CD CD CD 

CD CD CD CD CD CD CD 

O CD CD O CD O O 

<i— O CJ> CO I CO LO 

ju AU 



n i i r 

CD CD CD O 

O CD CD CD 

CD CD CD O 

CD CD CD CD 

O O O O 

CO CM i- 



CD 
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CD 
CD 
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.CD 
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CD 



CD 
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.CD 
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[015] 




[mi6] 



2^2 



Sty\ H 2 L or HL- 



Bivalent scFv 



HL 
HorL 

Single chain diabody 
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■ Peakl j 


7 D2 

/ 


\^ buffer 


: f 
Peak2 j 


1 
I 


i 


bulk j 




V ^ J 


r ~ i ~ 1 1 i 1 1 ■ \ ' 1 ' i 1 ■ ' i » ' 1 i ' T 1 i * ■■-^r" r " r "rT" T,,T T "r' |, " T ' r, T ,-r,T " T ' T"'- 1 »— r - "*— r " T ~T" 1 ■ ■ 1 



2.00 6.00 10.00 14.00 18.00 22.00 26.00 30.00 
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[018] 



5f10v118:1 UV1 280nm 



mAU 



100 



Monomer 
89% 



N 



50 



100 ml 



5f10v307:11 UV1 280nm 
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